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ENVIRONMENTAL  PROTECTION 
AGENCY 

40  CFR  Part  86 

[FRL  1011-7] 

Standard  for  Emission  of  Particulate 
Regulation  for  Diesel-Fueled  Light- 
Duty  Vehicles  and  Ught-Duty  Trucks 

agency:  Environmental  Protection 
Agency. 

ACTION:  Final  rule. 

summary:  This  rule  establishes  a 
standard  for  the  emission  of  particulate 
matter  from  diesel-fueled  light-duty 
vehicles  and  light-duty  trucks.* 
Beginning  vyrith  the  1982  model  year,  this 
standard  is  0.60  gram  per  mile  (0.37  gram 
per  kilometer)  for  both  diesel-fueled 
light-duty  vehicles  and  light-duty  trucks. 
Manufacturers  will  have  the  option  of 
certifying  their  vehicles  to  this  standard 
for  the  1981  model  year  if  they  desire  to 
carryover  their  1981  certification  results 
to  the  1982  model  year.  Beginning  with 
the  1985  model  year  the  standard  is  0.20 
gram  per  mile  (0.12  gram  per  kilometer) 
for  diesel-fueled  light-duty  vehicles  and 
0.26  gram  per  mile  (0.16  gram  per 
kilometer)  for  diesel-fueled  light-duty 
trucks.  This  action  also  amends  the 
emission  testing  regulations  at  40  CFR 
Part  86  to  establish  procedures  for  the 
testing  of  new  diesel-fueled  light-duty 
vehicles  and  light-duty  trucks  to 
determine  compliance  with  the 
applicable  particulate  emission 
standard.  In  addition,  this  action  deletes 
separate  test  procedures  for  Selective 
Enforcement  Audits  (SEA)  beginning 
immediately  and  will  require  that  the 
test  procedures  used  for  certification  be 
used  for  SEA  with  some  exceptions 
which  will  be  discussed  below. 

The  statutory  authority  for  this  action 
is  provided  in  Sections  202  and  301(a)  of 
the  Clean  Air  Act  (42  U.S.C.  7521  and 
7601).  Section  202(a)(3)(A)(iii)  of  the  Act 
provides,  in  part,  that  “The 
Administrator  shall  prescribe 
regulations  under  paragraph  (1)  of  this 
subsection  applicable  to  emissions  of 


‘  The  designation  “light-duty  truck”  used  in  this 
regulation  is  based  upon  the  definition  of  this  class 
of  vehicles  which  appears  in  S  86.079-2  of  40  Code 
of  Federal  Regulations.  According  to  the 
interpretations  of  vehicle  classes  published  in  the 
conference  report  on  the  1977  amendments  to  the 
Clean  Air  Act  HJR.  Rep.  No.  95-564. 05th  Cong.,  Ist 
Sess.  164,  “  the  recent  classification  of  vehicles 
between  6,000  and  8,500  pounds  as  light-duty  trucks 
would  continue  to  be  appropriate  provided 
regulations  developed  for  such  vehicles  conform  to 
this  section.”  Light-duty  vehicles  and  light-duty 
trucks  are  distinct  classes  of  motor  vehicles  but 
have  similar  operating  characteristics,  share  similar 
engine  types,  and  are  tested  using  similar  test 
procedures. 


particulate  matter  from  classes  or 
categories  of  vehicles  manufactured 
during  and  after  model  year  1981  (or 
during  any  earlier  model  year,  if 
practicable).”  Section  301(a)  provides,  in 
part,  that  “^e  Administrator  is 
authorized  to  prescribe  such  regulations 
as  are  necessary  to  carry  out  his 
functions  under  this  Act.” 

EFFECTIVE  DATE:  April  4, 1980. 
ADDRESSES:  Materials  relevant  to  this 
Final  Rule  are  contained  in  Public 
Docket  No.  OMSAPC-78-3  at  the  U.S. 
Environmental  Protection  Agency, 
Central  Docket  Section,  Waterside  MaU, 
Room  2903B  (EPA  Library),  401  M  Street, 
SW.,  Washington,  D.C.  20460,  (202)  755- 
0308.  These  materials  include  the 
transcript  of  the  public  hearing  held  in 
connection  with  the  proposed  rule, 
written  comments  received  in  response 
to  the  proposed  rule,  EPA’s  detailed 
summary  and  analysis  of  these  oral  and 
written  comments,  amd  the  Regulatory 
Analysis  containing  environmental  and 
economic  analyses  and  the  analysis  of 
alternatives.  Copies  of  these  materials 
are  available  on  request.  (As  provided 
in  40  CFR  Part  2  the  Agency  may  charge 
a  reasonable  fee  for  copying  services.) 
FOR  FURTHER  INFORMATION  CONTACT: 
Merrill  W.  Korth  or  Jeff  Alson, 

Standards  Development  and  Support 
Branch,  Emission  Control  Technology 
Division,  Environmental  Protection 
Agency,  2565  Plymouth  Road,  Ann 
Arbor,  Michigan  48105,  Telephone:  (313) 
668-4200. 

SUPPLEMENTARY  INFORMATION:  Despite 
significant  gains  made  in  the  control  of 
particulate  emissions  from  stationary 
sources,  there  are  many  air  quality 
regions  which  are  not  able  to  meet  the 
primary  National  Ambient  Air  Quality 
Standard  (NAAQS)  for  total  suspended  • 
particulate  (TSP)  matter  of  75 
micrograms  per  cubic  meter  (annual 
mean).  As  diesel-fueled  vehicles  assume 
an  increasing  portion  of  the  light-duty 
vehicle  market,  their  contribution  to 
ambient  TSP  and  fine  particulate  levels 
will  increse  because  diesel-fueled 
engines  emit  approximately  30  to  70 
times  the  amount  of  particulate  that  is 
emitted  by  gasoline-fueled  engines 
equipped  with  catalytic  converters. 

EPA  expects  that  between  15  and  25 
percent  of  all  new  light-duty  vehicles 
and  trucks  sold  by  the  late  1980’s  will  be 
powered  by  diesel  engines.  These  light- 
duty  diesels  would  have  emitted 
between  152,000  and  253,000  metric  tons 
of  particulate  matter  annually  by  1990 
without  control.  EPA  arrived  at  this 
figure  by  assuming  that  between  10  and 
17  percent  of  the  total  miles  traveled  by 
light-duty  vehicles  and  light-duty  trucks 
would  be  by  diesels  in  1990.  Urban 


areas  would  be  most  heavily  affected  by 
these  emissions.  Ambient  particulate 
'  levels  from  light-duty  diesels  alone 
would  have  reached  2-11  micrograms 
per  cubic  meter  (annual  geometric 
mean)  in  cities  such  as  Chicago,  Los 
Angeles,  New  York,  and  Dallas. 
Somewhat  smaller  levels  of  2-7 
micrograms  per  cubic  meter  (annual 
geometric  mean)  would  have  occurred  in 
smaller  cities  such  as  St.  Louis,  Denver, 
€md  Phoenix.  These  levels  would  have 
been  expected  to  occur  over  large-scale 
areas  within  these  cities.  Additional 
particulate  levels  of  5-9  micrograms  per 
cubic  meter  (annual  geometric  mean) 
would  have  been  expected  in  localized 
areas  within  90  meters  of  very  busy 
roadways.  These  impacts  would  be 
almost  exclusively  comprised  of  fine 
and  inhalable  particles,  which  have  the 
greatest  potential  for  adverse  health 
effects. 

On  February  1, 1979  EPA  proposed 
standards  for  the  emission  of  particulate 
matter  from  diesel-fueled  light-duty 
vehicles  and  light-duty  trucks  under  the 
authority  of  Sections  202(a)(3)(A)  (iii) 
and  301(a)  of  the  Clean  Air  Act.  EPA 
held  a  public  hearing  on  March  19-20, 
1979  in  Washington,  D.C.,  to  allow  for 
public  comment  on  the  proposed  rule. 
The  Agency  also  held  a  prior  public 
hearing  in  Ann  Arbor,  Michigan  to  allow 
General  Motors  to  present  its  concept  of 
a  corporate  average  particulate 
standard.  Written  comments  concerning 
the  proposed  regulation  were  permitted 
to  be  submitted  through  April  19, 1979. 
Eleyen  parties  made  presentations  at  the 
hearing  held  in  Washington  and  twenty- 
eight  parties  submitted  written 
comments.  The  majority  of  these 
comments  were  from  automobile 
manufacturers;  though  congressmen. 
Federal  agencies,  environmental  groups 
and  private  citizens  also  commented. 
EPA  then  analyzed  these  comments  and 
revised  the  proposed  rule  as  necessary 
in  light  of  the  comments.  A  description 
of  the  standards  and  test  procedures 
being  promulgated  follows,  along  with  a 
discussion  of  the  technological, 
environmental  and  economic  impacts  of 
the  regulation  and  of  the  major 
comments  made  concerning  the 
proposed  rule. 

Standards:  Beginning  with  the  1982 
model  year,  standards  for  both  diesel- 
fueled  light-duty  vehicles  and  light-duty 
trucks  will  be  0.60  gram  per  mile  (0.373 
gram  per  kilometer)  as  tested  over  the 
standard  EPA  Urban  Dynamometer 
Driving  Schedide.  Beginning  with  the 
1985  model  year,  the  particulate 
emission  standard  will  be  0.20  gram  per 
mile  (0.124  gram  per  kilometer)  for 
diesel-fueled  light-duty  vehicles  and  0.26 
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gram  per  mile  (0.162  gram  per  kilometer) 
for  diesel-fueled  light-duty  trucks. 

The  initial  standard  as  proposed  was 
to  become  effective  beginning  with  the 

1981  model  year.  EPA’s  analysis  of 
technology  and  leadtime  concluded  that 
the  manufacturers  did  have  the  ability  to 
meet  the  0.60  gram  per  mile  (0.373  gram 
per  kilometer]  standard  in  1961. 
However,  there  was  not  enough  time 
available  to  ensure  that  the 
manufacturers  could  complete  their 
certification  programs  if  they  had  not 
begun  the  certification  process  before 
Hnal  promulgation  of  the  particulate 
standards.  While  EPA  expects  most,  if 
not  all,  engine  families  to  meet  the  0.60 
gram  per  mile  (0.373  gram  per  kilometer) 
level  in  1981,  we  cannot  require  the 
industry  to  do  so  because  of  the 
insufficient  amount  of  time  between 
promulgation  and  the  1981  model  year. 
Given  this  situation,  EPA  has  decided  to 
promulgate  the  0.60  gram  per  mile  (0.373 
gram  per  kilometer)  standard  for  the 

1982  model  year  but  to  allow  optional 
certification  to  this  standard  in  1981. 
Since  the  gaseous  emission  standards 
do  not  change  from  1981  to  1982,  a 
manufacturer  would  incur  full 
certiHcation  costs  in  both  1981  and  1962 
if  it  waited  to  demonstrate  compliance 
with  the  particulate  standard  until  1982. 
Thus,  we  expect  some  manufacturers  to 
attempt  to  certify  to  the  volimtary 
standard  in  1981  and  carryover  the 
particulate  results  to  1982  in  order  to 
reduce  certification  costs.  Since  the 
initial  particulate  standard  does  not  go 
into  effect  until  1982,  particulate 
emission  testing  on  1981  certiHcation 
vehicles  would  be  prohibited,  unless 
authorized  by  the  Administrator,  under 
$  86.080-26  (a)(10)  of  40  Code  of  Federal 
Regulations.  The  Administrator  will 
provide  this  authorization  (via  written 
correspondence)  to  those  manufacturers 
which  want  to  certify  to  the  optional 
standard  in  1981  for  carryover  puposes, 
provided  that  those  manufacturers  abide 
by  the  test  procedures  that  are  required 
for  particulate  measurement  for  1982 
and  later  model  year  vehicles. 

The  second  emission  standard  for 
both  vehicle  classes  was  originally 
proposed  to  be  0.20  gram  per  mile  (0.124 
gram  per  kilometer]  beginning  with  the 

1983  model  year.  The  implementation  of 
the  second  standard  was  delayed  two 
years  to  ensiire  optimum  development  of 
the  necessary  control  technology.  The 
level  of  the  standard  for  light-duty 
trucks  was  raised  to  take  into  account 
their  higher  inertia  weight  and 
aerodynamic  drag.  These  vehicles  will 
still  be  required  to  comply  with  the 
applicable  gaseous  emission  standards 


for  hydrocarbon,  carbon  monoxide,  and 
oxides  of  nitrogen. 

Technology:  The  Clean  Air  Act 
Amendments  of  1977  mandate 
particulate  emission  control  based  upon 
best  available  control  technology, 
considering  costs  and  other  specified 
factors.  EPA  believes  that  both  the  1982 
and  1985  particulate  standards  for  light- 
duty  diesels  can  be  achieved  in  the  time 
available. 

EPA  expects  that  only  minor  engine 
modifications  will  be  necessary  for 
ciurent  light-duty  diesels  to  meet  the 
1982  standard  of  0.60  gram  per  mile 
(0.373  gram  per  kilometer).  This 
determination  is  based  in  part  on  the 
availability  of  waiver  of  the  statutory 
oxides  of  nitrogen  (NO.)  standard  of  1.0 
gram  per  mile  (0.62  gram  per  kilometer) 
for  li^t-duty  diesel  engine  families 
produced  during  model  years  1981-1984. 
Since  manufacturers  have  presented 
data  to  show  that  use  of  exhaust  gas 
recirculation  (EGR),  currently  the  most 
popular  NO,  control  technology, 
increases  particulate  emissions,  EPA 
has  examined  both  NO.  and  particulate 
levels  in  assessing  the  feasibility  of  the 
particulate  standards.  EPA  already  has 
granted  NO,  waivers  for  several  1981-62 
model  year  light-duty  diesel  engine 
families  in  order  to  allow  those 
manufactm^rs  which  showed  an 
inability  to  achieve  the  1.0  gram  per  mile 
(0.62  gram  per  kilometer)  NO,  standard 
in  1981  sufficient  leadtime  to  reduce 
NO,  emissions  with  acceptable 
durability  and  particulate  emissions 
control  (44  FR  (January,  1980)].  Other 
light-duty  diesel  engine  families  for 
which  sufficient  emissions  data  is 
provided  to  show  their  emissions  control 
capabilities  also  may  be  allowed  to 
meet  a  less  stringent,  interim  NO, 
standard. 

In  addition,  particulate  and  NO, 
emissions  results  which  have  been 
achieved  on  prototypes  or  past  EPA 
certification  vehicles  (see  Table  1)  show 
that  the  NO,  emissions  of  all  these 
vehicles,  except  for  the  Volkswagen 
Audi,  are  below  the  maximum  interim 
standard  allowed  under  the  NO,  waiver 
provision.  All  of  the  vehicles  exhibit 
particulate  emissions  below  the  0.6  gram 
per  mile  (0.373  gram  per  kilometer)  level 
being  promulgated  by  EPA.  Volkswagen 
stated  in  its  comments  to  the  proposed 
particulate  regtilations  that  the  Audi 
would  be  able  to  meet  the  0.6  gram  per 
mile  (0.373  gram  per  kilometer)  level  by 
1982  with  a  NO,  waiver.  Volkswagen's 
application  for  a  waiver  for  the  Audi 
was  denied  due  to  presentation  of 
insufficient  data  upon  which  to  base  a 
waiver  determination.  However, 
Volkswagen  may  reapply  for  a  waiver. 


Therefore,  EPA  expects  the  availability 
of  the  diesel  NO,  waiver  to  allow  all 
light-duty  diesels  to  comply  with  the 
1982  particulate  standard. 

The  0.20  gram  per  mile  (0.124  gram  per 
kilometer)  particulate  standard  in  1985 
can  be  met  by  the  successful  application 
of  an  aftertreatment  technology.  EPA 
expects  trap-oxidizers  to  be  the 
preferred  aftertreatment  technology.  A 
trap-oxidizer  is  simply  a  trap  with  a 
mechanism  by  whidi  the  collected 
particulate  is  oxidized  to  regenerate  the 
trap  and  to  maintain  the  collection 
efficiency  and  exhaust  gas  back¬ 
pressure  at  acceptable  levels.  The  three 
most  critical  issues  with  respect  to  the 
feasibility  of  trap-oxidizers  are  (1) 
collection  efficiency,  (2)  trap 
regeneration,  and  (3)  trap  durability. 

The  particulate  collection  efficiencies 
of  many  trap  materials  are  very  good. 
Efficiencies  of  60  to  65  percent  have 
been  reported  by  manufacturers  for 
several  materials,  such  as  alumina- 
coated  metal  mesh,  metal  wool,  and 
quadralobe  catalyst  beads,  and  EPA  has 
tested  alumina-coated  steel  wool  trap 
material  which  was  50  to  60  percent 
efficient.  Because  of  the  particulate 
reductions  expected  fi'om  other 
strategies  (discussed  later  in  this 
section),  only  a  60  percent  efficiency 
will  be  required  for  the  worst  case 
vehicles  to  meet  the  0.20  gram  per  mile 
(0.124  gram  per  kilometer)  standard. 

This  requisite  initial  efficiency  has  been 
achieved  with  several  materials;  the 
question  is  how  to  maintain  this 
efiiciency  through  repetitive 
regenerations  over  the  useful  life  of  the 
vehicle. 

Several  trap-oxidizer  regeneration 
approaches  have  been  investigated.  The 
simplest  solution  would  be  to 
continuously  (or  near-continuously) 
oxidize  the  particulate,  in  which  case 
the  trap-oxidizer  would  function  much 
like  a  diesel  catalytic  converter.  The 
problem  with  diesel  converters  is  simply 
in  maintaining  the  high-temperature 
conditions  that  ensure  continual 
oxidation.  Much  efiort  is  being 
expended  on  producing  converters 
which  would  function  on  diesels,  and 
designs  have  been  tested  by  EPA  that 
are  close  to  what  is  needed.  An 
alternative  is  to  oxidize  the  particulate 
only  occasionally,  when  enough  organic 
material  has  been  collected  by  the  trap 
to  aid  the  process  and  when  the  exhaust 
temperature  is  high  enough  to  initiate 
oxidation.  Many  approaches  have  been 
suggested  to  initiate  the  oxidation 
process,  but  the  most  promising  is  the 
addition  of  an  inlet  air  throttle,  which 
would  limit  the  intake  air  into  the 
combustion  chambers,  thus  raising  the 
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temperature  of  the  exhaust  The 
throttling  would  be  periodic,  and  could 
be  actuated  by  a  combination  of  the 
odometer  reading  and  rack  position,  or 
might  have  to  be  linked  to  a  controller 
unit  coordinating  several  parameters 
such  as  rack  position,  back>pressure, 
exhaust  gas  recirculation,  etc.  GM 
reported  that  over  a  lOOO-mile  series  of 
load-up  and  regeneration  tests,  utilmng 
throttlLog  to  initiate  oxidation,  the  trap 
collection  efficiency  actually  increased 
slightly.  There  appear  to  be  no  technical 
problems  with  utilizing  throttling  to 
initiate  oxidation,  and  there  is  evidence 
that  throttling  may  possibly  reduce 
engine-out  particulate  and  NO, 
emissions  slightly. 

Collection  efficiencies  and 
regeneration  techniques  have 
progressed  to  the  point  where  the  most 
critical  issue  is  whether  the  efficiency 
and  regeneration  mechanism  can  be 
maintained  over  the  useful  life  of  the 
vehicle.  At  this  time.  EPA  has  limited 
trap-oxidizer  durability  data,  as 
researchers  have  been  reluctant  to  fund 
durability  testing  until  other,  more  basic 
questions  were  solved.  The  problems  of 
durability  are  problems  which  lend 
themselves  to  engineeruig  solutions;  no 
major  new  technology  is  required.  We 
are  confident  that  the  durability 
questions  will  be  resolved  in  the  near 
^ture. 

EPA  is  very  confident  that  trap- 
oxidizers  will  be  available  to  permit 
compliance  with  the  1985  standard.  As 
discussed  above,  the  basic  concept  of 
the  trap-oxidizer  is  well  understood.  The 
improvements  that  are  necessary  are 
engineering  problems,  and  are  more  a 
function  of  the  resources  allocated  to 
the  problem  than  any  scientific  or 
tecl^cal  breakthrough.  Considerable 
progress  has  occurred  in  the  last  IV2 
years.  Initial  aftertreatment  research 
concentrated  on  the  use  of  simple  traps 
and  gasoline  engine  catalytic  converters, 
with  basic  problems  of  efficiency  and 
backpressure.  In  the  last  IV^  years  we 
have  seen  marked  improvements  in 
efficiency  and  backpressure,  and  more 
importantly,  a  general  consensus  that 
the  trap-oxidizer  can  periodically  (and 
possibly  even  continually)  incinerate  the 
particulate  matter.  Methods  for 
regeneration  initiation  and  control  have 
been  investigated  and  repetitive 
incineration  has  been  demonstrated  for 
several  trap-oxidizers.  There  is  every 
reason  to  expect  that  with  a  concerted 
effort  by  industry,  this  progress  will 
continue  and  will  result  in  trap-oxidizers 
being  available  for  vehicle  application 
by  the  1985  model  year.  EPA  has  tested 
trap-oxidizers  from  several 
corporations,  and  the  manufacturers  are 


working  with  many  catalyst, 
petrochemical,  and  materials  companies 
in  an  attempt  to  produce  a  satisfactory 
trap-oxidizer  design. 

In  fact,  EPA's  technical  analysis 
concluded  that  there  is  a  strong 
likelihood  that  trap-oxidizers  be 
sufficiently  developed  by  the  1984  model 
year  (see  ffie  Regulatory  Analysis). 
Because  of  the  uncertainty  that  e^sta 
with  regard  to  trap-oxidizer  disability 
and  vefficle  application,  however,  EPA 
has  decided  to  minimize  the  economic 
risk  of  this  rulemaking  by  delaying  the 
implementation  of  the  0.20  gram  per  mile 
(0.124  gram  per  kilometer)  standard  until 
1985.  This  extra  year  will  have  only  a 
marginal  effect  on  ambient  suspended 
particulate  levels  yet  will  ensure  that 
the  manufacturers  have  enough  time  to 
optimize  trap-oxidizer  application.  The 
1985  implementation  date  gives  the 
manufacturers  3  to  3^  years  of 
development  leadtime  since  publication 
of  the  NPRM,  and  2  to  2^  years  of 
development  leadtime  from  publication 
of  the  Final  Rule,  in  addition  to  the  2  to 
2^  years  of  production  leadtime 
deemed  necessary. 

Particulate  emissions  are  a  classic 
economic  externality  for  the  automotive 
industry.  Left  to  the  marketplace,  it  is 
extremely  unlikely  that  sufficient 
pressure  would  be  brought  to  bear  on 
the  industry  to  aggressively  pursue  trap- 
oxidizer  development.  Experience  has 
shown  the  greatest  emission  control 
development  work  to  have  taken  place 
when  direct  regulatory  incentives  were 
in  place.  Since  final  trap-oxidizer 
designs  are  not  now  available  to 
successfully  comply  with  the  1985 
standard,  to  the  extent  that  the  standard 
motivates  the  industry  to  aggressively 
pursue  research  and  development  it  is  a 
“technology-forcing”  standard.  The  term 
“technology-forcing”  often  implies  that 
the  sought-after  technology  is 
completely  unknown  or  unforeseeable, 
but  such  is  not  the  case  here.  The  basic 
concept  of  the  trap-oxidizer  is  very  well 
understood,  and,  as  explained  above, 
much  development  has  already 
occurred.  Indeed,  many  commenters 
stated  or  implied  that  successful 
application  of  trap-oxidizers  was 
feasible.  Thus,  this  rulemaking  is 
technology-forcing  only  in  the  respect 
that  it  will  encourage  a  feasible  control 
strategy  that  might  otherwise  be 
ignored. 

In  addition  to  the  lower  particulate 
standard  in  1985,  the  light-duty  vehicle 
diesel  NO,  standard  will  drop  to  1.0 
gram  per  mile  (0.62  gram  per  kilometer) 
in  the  1983  to  1985  time  frame  (waivers 
are  possible  until  1985).  Should 
manufacturers  rely  on  heavier  rates  of 


EGR  to  achieve  the  lower  NO,  levels, 
particulate  levels  will  increase  due  to 
the  recognized  deleterious  effect  of  EGR 
on  particulate  emissions.  EPA  expects 
that  as  the  particulate/EGR  relationship 
becomes  better  understood,  and  as  the 
EGR  controls  become  more 
sophisticated  (possibly  applying  greater 
EGR  rates  during  low  particulate  modes 
and  lesser  EGR  at  higher  particulate 
modes),  this  negative  effect  of  EGR  on 
paraticulate  will  be  lessened.  EPA 
expects  additional  particulate 
reductions  from  further  engine 
modifications  and  optimizations 
(including  turbocharging)  and  from 
continued  downsizing  of  the 
manufacturers’  largest  vehicles.  All 
diesel  light-duty  vehicle  manufacturers 
are  expected  to  be  able  to  comply  with 
the  0.20  gram  per  mile  (0.124  gram  per 
kilometer)  particulate  and  1.0  gram  per 
mile  (0.62  gram  per  kilometer)  NO, 
standards  in  1985.  , 

EPA  analyzed  the  available  data  on 
the  effects  of  the  greater  inertia  weight 
and  road  load  settings  of  light-duty 
trucks  on  particulate  emissions  and 
concluded  that  the  differences  between 
light-duty  vehicles  and  Hght-duty  trucks 
could  increase  particulate  emissions  by 
30  percent.  Thus,  EPA  increased  the 
1985  standard  for  light-duty  trucks  to 
0.26  gram  per  mile  (0.162  gram  per 
kilometer).  Until  1985,  light-duty  trucks 
will  only  have  to  comply  with  a  2.3 
grams  per  mile  (1.43  grams  per 
kilometer)  NO,  standard,  which  is  far 
less  stringent  than  the  1.0  to  1.5  grams 
per  mile  (0.62  to  0.93  gram  per  kilometer) 
NO,  standard  with  which  light-duty 
vehicles  must  comply.  Given  the  current 
trade-off  between  NO,  and  particulate 
emissions,  EPA  concluded  that  the  less 
stringent  NO,  standard  more  than  made 
up  for  the  increased  inertia  weight  and 
road  load  horsepower  settings  of  light- 
duty  trucks  and  that  no  adjustment  to 
the  particulate  standard  was  needed 
imtil  1985.  EPA  expects  the  very  same 
technologies  that  will  be  used  to  meet 
the  light-duty  vehicle  standards  to  be 
applicable  to  light-duty  trucks. 

Environmental  Impact  Section 
202(a)(3)(A)(iii)  directs  EPA  to  control 
particulate  emissions;  it  does  not  require 
that  the  Agency  first  conduct  an 
environmental  impact  assessment. 
Nevertheless,  EPA  has  carefully 
examined  the  environmental  impact  of 
this  rulemaking. 

If  a  final  market  penetration  for 
diesels  of  15-25%  is  estimated  (actual 
1990  light-duty  fleet  being  10-17  percent 
diesel),  these  standards  will  reduce 
particiilate  emissions  firom  light-duty 
diesels  by  74  percent  in  1990  with 
respect  to  what  would  be  expected 
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without  these  regulations.  National 
particulate  emissions  in  1990  from  light- 
duty  diesels  will  be  reduced  from 
approximately  152,000-253,000  metric 
tons  per  year  to  40,000-66,000  metric 
tons  per  year.  Urban  emissions  from 
these  vehicles  will  also  decrease  74 
percent  in  1990  from  84,000-141,000 
metric  tons  per  year  to  22,000-37,000 
metric  tons  per  year.  This  emission 
reduction  will  reduce  ambient  light-duty 
diesel  particulate  levels  in  large  cities 
(e.g.,  New  York,  Chicago,  Dallas)  from 
2.0-11.3  to  0.5-2.9  micrograms  per  cubic 
meter.  Light-duty  diesel  particulate 
levels  in  smaller  cities  (e.g.,  St.  Louis, 
Pittsburgh)  will  also  decrease  from  1.5- 
7.5  to  0.4-1.9  micrograms  per  cubic 
meter.  Localized  levels  which  occur  over 
and  above  these  larger-scale  impacts 
will  also  decrease  from  5-9  micrograms 
per  cubic  meter  to  1-2  micrograms  per 
cubic  meter.  These  latter  impacts  could 
occur  as  fa?  as  90  meters  away  from 
very  busy  roadways. 

The  above  impacts  clearly  show  the 
signiHcant  ambient  light-duty  diesel 
particulate  emission  level  reductions 
that  are  expected  from  these  regulations. 
But  not  all  types  of  particulate  matter 
have  the  same  level  of  impact  on  human 
health.  Small  particles,  which  are  much 
more  likely  to  be  deposited  in  the 
alveolar  region  and  which  require  much 
longer  periods  of  time  to  be  cleared  from 
the  respiratory  tract,  have  a  greater 
potential  to  affect  human  health  than 
larger  particles.  Thus,  control  of  diesel 
particulate,  of  which  100  percent  is  less 
than  15  micrometers  in  diameter  and 
approximately  97  percent  of  which  is 
less  than  2.5  micrometers  in  diameter,  is 
especially  important  with  respect  to 
human  health.  There  is  also  particular 
concern  over  the  chemical  composition 
of  diesel  particulate  emissions,  as  the 
extractable  organic  fraction  of  diesel 
particulate  has  been  shown  to  be 
mutagenic  in  short-term  bioassays,  and 
EPA  is  currently  performing  a  health 
assessment  to  determine  the 
carcinogenic  risk  (if  any)  to  human 
health.  EPA  believes  that  this 
uncertainty  is  another  factor  which 
necessitates  priority  control  of  diesel 
particulate  emissions.  Should  future 
results  from  the  diesel  health  effects 
studies  indicate  that  further  action  is 
necessary  to  control  particulate 
emissions,  EPA  will  exercise  its 
authority  under  title  II  to  do  so. 

Economic  Impact:  EPA  expects  the 
retail  price  of  light-duty  diesel  vehicles 
and  trucks  to  increase  by  approkimately 
$11-12  in  1982  and  by  $138-164  in  1985 
due  to  the  vehicle  modifications 
necessitated  by  this  regulation.  The 
wider  range  of  costs  for  the  1985 


standard  is  simply  due  to  possible 
differences  in  trap-oxidizer  systems 
which  may  be  used  on  different  models. 
These  estimates  include  profit  at  both 
the  manufacturer  and  dealer  levels.  As  a 
result  of  past  and  future  increases  in  the 
price  of  gasoline-fueled  vehicles 
attributable  to  emission  controls,  EPA 
expects  no  decrease  in  diesel  sales 
relative  to  the  sales  of  gasoline-fueled 
vehicles  as  a  result  of  the  aggregate 
environmental  regulation,  llie  trap- 
oxidizer  system  is  also  expected  to 
require  maintenance  costing  about  $30 
over  its  useful  life.  However,  the  vehicle 
modifications  involved  in  adding  the 
trap-oxidizer  will  eliminate  the  need  to 
replace  the  exhaust  pipe  and  mufiler 
throughout  the  vehicle's  life.  This  will 
save  about  $80  in  maintenance  costs 
during  the  vehicle’s  life  (at  the  fifth 
year).  In  all,  vehicle  maintenance  costs 
should  decrease  by  $50  due  to  the  1985 
standard.  All  costs  are  in  terms  of  1979 
dollars. 

The  aggregate  cost  of  the  first 
standard  over  the  three  years  it  will  be 
in  effect  will  be  $42-76  million 
depending  on  total  light-duty  diesel 
sales  (present  value  taken  in  1985, 1979 
dollars).  The  aggregate  cost  of  the 
second  standard  over  five  years  (1985- 
1989)  will  be  $897-1857  million  (present 
value  taken  in  1985, 1979  dollars).  The 
aggregate  costs  were  calculated  using 
1985  as  the  present  value  reference 
point,  since  this  is  the  year  the  more 
significant  of  the  two  standards  (with 
respect  to  economics)  is  being 
implemented.  By  using  a  future  year  as 
the  reference  point,  the  aggregate  costs 
better  represent  the  monies  the  nation 
will  be  required  to  spend  in  some  future 
year  to  control  light-duty  diesel 
particulate  emissions.  If  the  present  time 
had  been  used  as  the  present  value 
reference  point  (as  it  was  when  this 
regulation  was  proposed),  the  aggregate 
costs  would  better  represent  the  monies 
the  nation  would  be  required  to  set 
aside  today  for  the  control  of  light-duty 
diesel  particulate  emissions  in  the 
future.  From  present  value  theory,  the 
latter  aggregate  costs  would  numerically 
appear  much  smaller  than  those  cited 
above,  but  would  indeed  represent  the 
same  real  costs.  While  these  costs  are 
significant,  they  are  affordable.  The 
added  costs  should  not  hamper  the 
marketability  of  diesel  vehicles. 

Cost  Effectiveness:  Section 
202(a)(3)(A)(iii)  of  the  Clean  Air  Act 
does  not  require  EPA  to  conduct  a  cost 
benefit  analysis.  Nevertheless,  EPA  has 
examined  the  cost  effectiveness  of  the 
standards.  EPA  examined  the  traditional 
methodology  used  to  measure  cost 
effectiveness  of  particulate  control 


strategies  and  modified  it  slightly.  In 
genSraL  the  traditional  methodology 
focused  only  on  total  emission 
reductions  and  not  on  health  and  air 
quality  improvements.  After  improving 
the  methodology  somewhat,  the  final 
standard  appears  consistent  with  recent 
EPA  actions  to  control  stationary  source 
particulate  emissions  which  in 
themselves  were  cost  effective. 

For  example,  the  traditional  measure 
of  cost  effectiveness  (dollars  per  metric 
ton  of  particulate  controlled)  can  be 
made  more  relevant  to  health 
improvements  by  considering  only  the 
inhalable  (less  than  or  equal  to  15 
micrometers  in  diameter)  or  fine  (less 
than  or  equal  to  2.5  micrometers  in 
diameter)  particulate  that  is  controlled. 

It  is  the  inhalable  and,  especially,  the 
fine  fractions  of  suspended  particulate 
which  appear  to  have  the  greatest 
potential  for  adverse  health  impacts. 
When  only  these  fractions  are 
considered,  the  marginal  cost 
effectiveness  ratio  for  the  1985  standard 
is  $2,400-3,025  per  metric  ton  of 
inhalable  particulate  and  $2,500-3,150 
per  metric  ton  of  fine  particulate.  When 
these  bases  are  used,  the  cost 
effectiveness  of  light-duty  diesel  control 
is  found  to  be  consistent  with  the  cost 
effectiveness  of  particulate  control 
strategies  implemented  in  the  past. 

It  is  important  to  emphasize  that  in 
some  respects  the  mobile  and  stationary 
source  strategies  for  particulate  control 
have  certain  differences  in  their  primary 
purposes.  Therefore,  selections  of  a 
measure  of  effectiveness  for  comparison 
purposes  has  inherent  limitations.  In 
spite  of  these,  however,  the  comparison 
may  still  be  useful  to  the  degree  that  it 
focuses  on  one  of  these  common 
purposes,  protection  of  public  health 
and  welfare. 

There  is  another  step  which  could  be 
taken  to  improve  the  measure  of  cost 
effectiveness  and  that  is  to  relate  it  to 
reductions  in  ambient  pollution 
concentrations  instead  of  emission 
reductions.  People’s  exposure  to 
pollutants  is  directly  related  to  the 
ambient  pollutant  concentration  of  the 
air  they  breathe,  but  only  indirectly 
related  to  the  emissions  from  various 
sources.  However,  the  data  necessary  to 
perform  such  calculations  are  very 
difficult  to  obtain  and  generally  not 
available.  Still,  to  indicate  the  potential 
differences  between  the  air  quality 
impacts  of  different  sources  and  the 
extent  that  the  results  of  the  previous 
paragraph  can  be  misleading,  a  very 
rough  air  quality  analysis  was 
performed.  Using  some  rough  indicators 
of  a  source’s  impact  on  air  quality 
relative  to  its  emissions,  EPA  found  that 
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light-duty  diesels  produce  between  32 
and  134  times  the  ambient  pollutant 
concentration  produced  by  the  largest 
power  plants  (2,920  megawatt  heat 
input)  based  on  equivalent  emission 
rates.  Similariy,  U^t-duty  diesels 
produce  between  0.8  and  3.4  times  the 
ambient  pollutant  concentration 
produced  by  smaller  power  plants  (73 
megawatt  heat  input),  based  on 
equivalent  emission  rates.  No  localized 
impacts  from  either  source  were 
examined,  only  large-scale  impacts.  If 
localized  impacts  had  been  examined, 
the  result  might  be  different. 

The  results  for  other  stationary 
sources  could  also  be  quite  different. 
Just  considering  this  one  factor,  the 
results  of  any  comparison  of  cost 
effectiveness  can  be  changed  drastically 
and  there  are  many  other  factors  which 
should  also  be  considered.  As 
mentioned  earlier,  the  above  ratios  are 
only  an  extremely  rough  estimate  of  the 
relative  air  quality  impacts  of  diesels 
and  power  plants.  Many  simplifications 
were  necessary  to  be  able  to  make  this 
comparison  at  all.  However,  the  results 
also  indicate  clearly  that  control  of 
diesel  particulate  is  no  less  cost- 
effective  than  other  cost-effective 
control  measures  adopted  by  EPA  using 
the  measures  of  effectiveness  discussed 
above. 

Alternative  Actions:  Control  of 
particulate  emissions  from  light-duty 
diesel  vehicles  is  required  by  the  Clean 
Air  Act  Thus,  EPA  does  not  have  the 
authority  to  forego  control  of  light-duty 
diesel  particulate  emissions  in  favor  of 
other  control  strategies.  However,  other 
control  strategies  were  examined  in  the 
course  of  this  rulemaking  and  they 
include:  (1)  Further  control  of  stationary 
particulate  sources;  (2)  control  of  mobile 
sources  of  particulate  emissions  other 
than  diesel-fueled  light-duty  vehicles 
and  light-duty  trucks;  (3)  sales-weighted 
average  particulate  standards  for  li^t- 
duty  vehicles  and  light-duty  trucks, 
averaged  over  either  a  manufacturer’s 
total  production  or  a  manufacturer’s 
diesel  production;  and  (4)  alternative 
individual  vehicle  standards  and/or 
implementation  dates  for  diesel-^eled 
light-duty  vehicles  and  light-duty  trucks. 

The  potential  reduction  in  particulate 
emissions  from  light-duty  diesels  is 
significant  when  compared  to  aggregate 
emissions  from  m’ajw  stationary  source 
categories.  Most  major  urban  areas  are 
imable  to  attain  the  ambient  standard 
for  particulate  matter  even  after  the 
application  of  reasonable  controls  to 
stationary  sources.  New  Source 
Performance  Standards  can  only 
mitigate  the  impact  of  new  source 
groi^  and  reductions  such  as  those 


projected  for  these  diesel  regulations 
will  be  necessary  to  attain  ambient 
standards. 

The  only  other  significant  mobile 
soiirces  of  particulate  emissions  are 
diesel-fueled  heavy-duty  vehicles.  The 
Clean  Air  Act  also  requires  the  control 
of  heavy-duty  diesel  particulate 
emissions  and  a  proposal  to  do  so  is 
now  being  developed.  Because  a 
transient  test  procedure  is  necessary  to 
adequately  measure  particulate 
emissions,  and  since  the  heavy-duty 
engine  transient  test  procedure  is  not 
required  for  diesels  until  1985, 
particulate  regulations  for  heavy-duty 
vehicles  are  not  scheduled  to  be 
implemented  until  1985.  The  planned 
heavy-duty  diesel  particulate 
regulations  do  not  obviate  or  lessen  the 
need  for  light-duty  diesel  particulate 
regulations. 

Two  approaches  which  would  require 
each  manufacturer  to  meet  a  sales- 
weighted  average  particulate  standard, 
one  which  would  include  all  light-duty 
vehicles  and  trucks  and  one  which 
would  involve  only  diesel-fueled  light- 
duty  vehicles  and  trucks,  were 
examined  as  alternatives  to  the 
individual  vehicle  standards.  Although 
both  offered  increased  flexibility  and 
the  possibility  of  cost  savings  to  the 
manufacturers  (no  specific  estimates 
were  presented),  both  averaging 
approaches  were  rejected  due  to 
statutory,  equity,  enforcement,  and 
localized  impact  problems  (see  the 
discussion  under  the  Public 
Participation  section  below).  Should 
interested  parties  submit  information  on 
the  relative  advantages  and 
disadvantages  of  a  diesel  average 
particulate  standard,  with  parti^ar 
attention  to  the  problems  mentioned 
above,  EPA  will,  of  course,  evaluate 
them. 

Finally,  alternative  levels  of  control 
and  implementation  dates  for  the 
individual  vehicles  standards  were 
rejected  because  the  standards  and 
implementation  dates  selected  are 
consistent  with  the  requirement  of 
Section  202(a)(3)(A)(iii)  of  the  Clean  Air 
Act.  In  addition,  the  adopted  standards 
and  implementation  dates  are  cost 
effective  when  compared  to  other 
particulate  emission  controls  that  have 
been  promulgated  by  EPA. 

Test  Procedures:  In  the  past, 
provisions  for  testing  diesel-fueled 
vehicles  have  been  included  in  the 
Federal  Test  Procedure  (FTP)  along  with 
those  for  gasoline-fiieled  vehides.  The 
testing  spedfied  for  diesels  applied  to 
the  same  gaseous  pollutants  (HC,  CO, 
NOx)  regulated  for  gasoline-foeled 
vehides.  Now,  with  the  additional 
mandated  regulation  of  particulate 


emissions  from  light-duty  diesel 
vehicles,  EPA  has  made  major  additions 
and  changes  to  sections  of  the  FTP. 
These  changes  affect  only  diesel  testing, 
but  due  to  their  inclusion  into  the 
existing  FTP  there  are  some  minor 
numbering  and  clarification  changes  in 
the  test  procedures  for  gasoline-fueled 
vehicles. 

Additions  and  changes  to  the  current 
FTP  for  diesels  which  are  brought  about 
by  the  incorporation  of  particulate 
testing  are  discussed  below: 

(1)  Ihe  particulate  measurement 
procedure  requires  a  dilution  tuimel  and 
a  constant  volume  sampler.  The  dilution 
tunnel  must  be  suffidently  long  to 
assiure  thorough  mixing  at  the  sampling 
probes.  The  use  of  a  mixing  box  with 
extensive  baffling  is  ruled  out  due  to 
suspected  particvJate  loss  on  its 
surfaces,  llie  constant  volmne  sampler 
must  have  sufficient  capacity  to 
maintain  a  maximum  temperature  of 
125*F  (51.7*0)  at  the  probe  tips. 
(Constant  volume  sampler  units 
presently  used  for  gaseous  analysis  may 
not  be  sufficiently  large  to  maintain  this 
maximum  temperature  when  used  in 
conjunction  with  larger  engine 
displacement  light-duty  diesels),  llie 
proposed  use  of  the  dilution  tunnel  and 
constant  voliune  sampler  in  this  manner 
will  assure  that  the  diesel  exhaust  is  in  a 
state  of  equilibrium  with  the 
siuTounding  air  similar  to  what  would 
be  encoimtered  in  actual  road  use; 

(2)  The  total  mass  of  particulate 
emissions  is  measured  simultaneously 
with  regulated  gaseous  emission  over 
the  Urban  Dynamometer  Driving 
Schedule.  The  particulate  matter,  after 
dilution  and  mixing  with  ambient  air  in 
a  dilution  Umnel,  is  collected  on  filter 
media  maintained  at  125‘’F  (51.7*0)  or 
less  over  each  of  the  three  phases  (bags) 
of  the  driving  cycle; 

(3)  Hydrocarbons  are  continuously 
measured  and  integrated  over  each  of 
the  three  phases  (bags)  of  the  test  by  a 
heated  flame  ionization  detector  (HHD). 
The  hydrocarbon  sampling  system 
consists  of  three  elements:  (1)  A  sample 
probe  which  is  placed  in  the  dilution 
hmnel  at  a  distance  sufficiently 
downstream  that  thorough  mixing  of  the 
gas  stream  is  assured,  (2)  a  filter  to 
remove  all  particulate  matter  from  the 
sample  gas  stream  and  (3)  the  HFID.  The 
entire  sampling  system  from  the  probe 
tip  to  the  HFID  is  heated  to  prevent 
condensation  and  to  assure  the 
measurement  of  all  hydrocarbons  which 
are  volatile  at  or  below  the  set 
temperature.  The  gas  streams  entering 
the  particulate  filter  and  HFID  must  be 
maintained  375±20*F  (191±11*C). 

These  changes  to  the  FTP  will  also, 
apply  to  Selective  Enforcement  Audit 


Federal  Register  /  Voi.  45,  No.  45  /  Wednesday,  March  5.  1960  /  Rules  and  Regulations  14501 


(SEA)  testing,  beginning  ivitihi  die  1962 
model  year.  Oirrendy,  the  test 
procednres  for  are  incorporated  in 
p  s^arate  appendix  to  40  CFR  Part  86. 
Separate  test  procedures  were  published 
for  SEA  based  on  a  suggestion  by 
sereral  manufacturers  tiiat  all  of  die 
details  of  the  application  of  the  FTP  in 
certification  may  not  be  appropriate  in 
the  context  of  SEA.  Howmmr,  EPA's 
experience  ividi  testing  under  die  SEA 
program  since  its  implementation 
indicates  diat  diere  is  no  compellmg 
reason  to  oonthiue  to  have  separate  test 
prooedares  for  SEA.  Therefore,  this 
regulation  deletes  separate  ^A  test 
procedures  beginnh^  immediately  and 
applies  die  certification  test  {Hocedures 
to  SEA.  Some  clarifications  have  been 
made  which  did  not  appear  in  the 
proposal  to  insure  diat  those 
requirements  of  the  FTP  not  appropriate 
for  SEA  {e.g.,  evaporative  HC  testing, 
insertion  of  thermocouples  into  fuel 
tanks]  are  not  required  fiv  ^A. 

^A  has  found  that  die  gaseous 
emissions  results  from  the  test 
procedures  that  have  been  designed  to 
incorporate  particulate  measurement 
(featuring  a  dilution  tunnel)  are  not 
significandy  different  than  gaseous 
emissions  results  obtained  from  the  test 
procedures  now  in  use  (featuring  a 
mixing  box).  Diesel  manufacturers 
which  exercise  dieir  option  to  test  for 
particulate  emissions  in  1981  (in  order  to 
carry  over  data  to  1982)  must  abide  by 
the  particnlate/dilution  turniei  test 
procedures  which  are  mandatory  fiv 
diesel  testing  in  1962  and  later  model 
years.  EPA  wifl  use  the  same  test 
procedures  for  confirmatory  certification 
testing  of  particulate  and  gaseous 
emissions  in  1961.  Diesel  manufacturers 
which  choose  not  to  measure  particulate 
emissions  on  their  1981  certification 
vehicles  have  the  option  of  using  either 
set  of  test  inocedures  for  gaseous 
emissions  testing.  EPA  retains  the 
authority  to  utilize  either  set  of  test 
procedures  for  confirmatory  certification 
testing  of  gaseous  emissions  in  1981,  but 
at  this  tiaie,  in  order  to  conserve 
resources,  EPA  intends  to  use  the 
paiticulate/ddution  tunnel  test 
procedures  for  confinnatory  gaseous 
emissims  testing  in  1981.  We  do  not 
expedt  die  Agency's  use  of  the 
particidate/ihlution  tunnel  test 
procedures  for  1981  confirmatory 
certification  testing  of  gaseous 
emissions  to  present  any  difficulties  to 
the  manufacturers  since:  (1)  The  gaseous 
emisiicms  results  from  the  partiodate/ 
dilution  tmnel  test  procedures  are  not 
significanlly  difierant  from  diose  from 
die  ourrent  test  prooedares,  (2)  the 
proposal  eras  for  1981  so  mani^acturers 


should  have  been  planning  to  have  die 
new  test  equipment  in  place  by  1961 
anyway,  a^fS)  we  received  no  major 
comments  dis^ting  the  ability  of 
manufactaren  to  obtain  tbe  required 
test  equipment  for  1981.  In  any  cmae, 
manufacturers  which  do  not  participate 
in  the  optional  particulate  certification 
program  in  1961  can  use  etther  set  of  test 
procedures  in  their  own  cmnjdiance 
testing.  It  riiould  be  noted  that  EPA  is 
offering  the  optional  certification 
pro^ra  in  aider  to  enable 
manufactarers  to  reduce  certification 
costs. 

High  Ahitade:  This  action  does  ncd 
establish  an  interim  high  altitude 
standard  for  die  1982-1963  model  years. 
Light-duty  diesel  vehicles  and  trades 
scM  in  altitude  areas  will  only  have 
to  ooinply  widi  the  particulate  standard 
at  low  aWtode.  EPA  will  soon  puUish  a 
separate  rulemaking  implementing 
Clean  Air  Act  SecticHi  206(f)(1),  which 
states  that:  **A11  light-duty  veMcles  and 
en^nes  manufactured  during  or  after 
model  year  1964  shall  comply  with  the 
requirements  of  section  202  of  this  Act 
regardless  the  altitude  at  which  they 
are  sold.” 

Nonconfaamance  Penalties:  Section 
206(g)  of  the  Clean  Air  Act  states  that  a 
nonoonformance  penalty  should  be 
available  ”  in  die  case  of  any  class 
or  category  of  heavy-duty  vehicles  or 
engines  to  which  a  standard 
promulgated  under  aection  202(a)  of  this 
Act  applies  *****  According  to  the  Act, 
“heavy-duty  vehicle  means  a  truck,  bus, 
or  other  vehicle  manufactured  primarily 
for  use  on  die  public  streets,  roads,  and 
highways  which  has  a  gross  vehide 
weight  in  excess  of 8,000  pounds.”  A 
pmtion  of  the  diesel  fi^t-duty  buck 
population  has  a  gross  vehicle  weight 
greater  than  6,000  pounds  and  diese 
vehicles  are  considered  heavy-duty 
vehicles  by  the  act.  Thus,  it  might 
appear  that  nonconformance  penalties 
should  be  available. 

These  regulations,  however,  do  not 
provide  a  nonoonformance  penalty 
alternative  for  manufacturers  of  this 
category  of  heavy-duty  vehicles.  The 
legislative  history  behind  Section  206(g) 
indicates  that  a  nonconfrmnance 
penalty  altmnative  was  to  be  made 
available  to  accommodate 
manufacturers  who  are  technological 
laggards  and  are  unable  to  meet 
emission  standards  set  according  to  die 
technological  leader  among 
manufacturers  of  a  class  or  category  of 
vehicles  ot  en^nes.  These  regulations 
set  particulate  emission  standards  for 
li^rt-duty  chesd  trucks  (including  those 
which  quafify  as  heavy-duty  vehicles) 
accord^  to  the  emission  reduction 


caprdiilities  of  the  li^-duty  diesel  truck 
industry  as  a  whole.  We  project  that  all 
members  of  the  lif^t-duty  trade  industry 
will  be  capable  of  complying  widi  these 
standards,  and  hence,  expect  diat  there 
will  be  no  tedmdogical  laggards  that 
wifl  need  to  be  accommodated  by  a 
nonconformance  penalty  alternative. 
Thus,  no  nonconformance  penalty 
scheme  has  been  induded  in  this 
regulation.  However,  die  question  of 
whether  or  not  nonconformance 
penalties  are  appropriate  for  B^t-duty 
trucks  with  gross  vehide  weif^ts  in 
excess  of  6,900  pounds  is  still  under 
consideration  by  the  Agency. 

Public  Participation:  With  the 
proposal  of  diis  regulation  on  Febniaiy 
1, 1979,  EPA  requested  comments  from 
all  interested  parties  on  any  or  all 
aspects  of  this  regulation.  In  addition,  a 
public  meeting  was  held  on  March  16, 
1979  to  allow  General  Motors  to  present 
its  corporate  averaging  proposaL  A 
public  hearing  to  di^ss  all  aspects  of 
the  regulation  was  held  on  Ma^  19-20, 
1979.  The  comments  received  centered 
on  five  major  areas:  (1)  The 
environmental  impact  of  light-duty 
diesels;  (2)  sales-averaged  standards  as 
a  means  of  control;  (3)  the  technological 
feasibility  of  the  standards:  (4)  die 
economic  inqiact  of  the  regulation;  and 
(5)  the  test  procedures.  Discussions  of 
the  major  comments  in  each  of  these 
areas  foUow  below. 

Environmental  Impact:  A  number  of 
comiimnten  questioned  the  ambient 
levels  of  diesel  particulate  which  EPA 
projected  would  oocor  in  1990.  They 
argued  that  EPA  (1)  used  a  regional 
dispersion  model  which  overestimates 
mobile  source  impacts;  (2) 
overestimated  growth  in  traffic  in  ‘ 
downtown  areas;  (3)  overemphasized 
the  impact  in  Kansas  City  without 
adequate  justification  for  extrapolation 
to  the  rest  of  the  nation;  (4)  used 
unrealistic  diesd  sales  projections;  and 
(5)  overemphasized  localized  impact, 
using  an  inaccurate  model.  EPA 
analyzed  tiiese  comments  and  found 
that:  (1)  The  regional  dispersion  model 
used  is  more  likely  to  underestimate 
mobile  source  fanpacts  tiian  to 
overestimate  them;  (2^  the  projected 
traffic  growth  rate  of  1.5%  p»  year  is 
likely  too  high  and  has  been  reduced  to 
1%  per  year;  (3)  too  much  emphasis  was 
placed  on  Kansas  Gty  and  ^s  has  been 
alleviated  by  extendi^  EPA’s  analysis 
to  indnde  over  X  cities;  (4)  tiie 
projected  scenarios  for  diesel  sales  did 
overestimate  diesel  sales  in  tiie  early 
and  mid  19808  and  a  revised  scenario 
(based  on  several  studies)  has  been 
developed  resulting  In  a  16%  reduction 
in  the  ^esel  fraction  of  light-duty  traffic 
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in  1990;  and  (5)  an  overemphasis  of  the 
localized  impact  did  occur  due  to 
deficiencies  in  the  model  used;  to 
correct  this,  more  accurate  models  have 
been  used  and  the  results  have  been 
given  a  more  proper  emphasis. 

The  net  result  of  these  comments  and 
the  subsequent  improvement  of  the 
analysis  was  that  the  impact  of  light- 
duty  diesels  on  air  quality  became  more 
prominent  While  some  factors  which 
had  led  to  an  overestimation  of  the 
impact  were  corrected,  the  extension  of 
the  analysis  to  more  cities  revealed  that 
the  mobile  source  impact  in  Kansas  City 
is  much  lower  than  that  in  other  mban 
areas.  As  these  differences  were  not 
adequately  accounted  for  in  the  original 
analysis,  their  inclusion  has  definitely 
increased  EPA’s  projection  of  ambient 
concentrations  of  diesel  particulate  in 
urban  area. 

Some  commenters  also  requested  that 
EPA  take  into  consideration  those 
aspects  of  diesel  particulate  which  may 
cause  it  to  be  more  harmful  to  health 
than  other  types  of  particulate  matter. 
Although  Section  202(a](3)(A)(iii)  does 
not  provide  for  consideration  of  this 
factor  as  a  basis  for  setting  the 
standards,  EPA  has  added  a  section  to 
its  Regulatory  Analysis  which  examines 
the  importance  of  the  size  and  chemical 
composition  of  diesel  particulate. 

Finally,  some  commenters  raised 
questions  concerning  the  validity  of  the 
population  exposure  estimate  made  in 
EPA’s  original  analysis.  EPA  foimd  some 
of  these  concerns  to  be  valid.  As  the 
need  to  promulgate  this  regulation  in 
time  for  the  1982  model  year  was  a 
pressing  one,  time  did  not  allow  a  full 
analysis  and  revision  of  the  population 
exposure  estimate.  As  the  estimate  was 
not  crucial  to  the  regulation,  it  was 
deleted  fi'om  the  Regulatory  Analysis. 

Sales- A  veraged  Standards:  The 
commenters  suggested  two  possible 
alternative  approaches  to  the  individual 
vehicle  standards  which  EPA  has 
traditionally  used  to  control  mobile 
source  emissions.  One  approach  would 
require  the  sales-weighted  average 
particulate  level  of  each  manufacturer’s 
entire  (diesel  and  gasoline-powered) 
light-duty  vehicle  fleet  to  be  equal  to  or 
less  than  a  Corporate  Average 
Particulate  Standard  (CAPS).  The 
second  approach  woidd  exclude 
gasoline-powered  vehicles  from  the 
ai^raging  procedure  so  that  each 
manufacturer’s  sales-weighted  diesel 
average  particulate  level  would  have  to 
comply  with  a  Diesel  Average 
Particulate  Standard  (DAPS).  Both 
approaches  would  give  manufacturers 
greater  flexibility  and  the  possibility  of 
cost  savings  in  being  able  to  meet 
particulate  emission  standards.  With 


CAPS,  more  lower  particulate-emitting 
gasoline-fueled  veldcles  could  be  sold  to 
reduce  the  average  emission  levol  if  a 
manufacturer  foimd  its  diesel  emissions 
too  high.  With  DAPS,  a  manufacturer 
could  trade  off  large  diesels  which 
typically  have  high  particulate 
emissions  with  smaller  diesels  which 
tend  to  have  lower  particulate 
emissions.  This  could  result  in  lower 
costs  of  control  as  a  manufacturer  could 
optimize  its  control  of  both  small  and 
large  cars  to  reach  the  average  standard 
at  the  lowest  cost.  An  additional 
advantage  of  CAPS  (but  not  DAPS)  is 
that  it  would  put  an  implicit  ceiling  on 
total  light-duty  diesel  particulate 
emissions  to  die  atmosphere. 

While  CAPS  does  provide  the 
advantages  discussed  above,  EPA  finds 
too  many  difficulties  associated  with  its 
implementation  and  we  reject  it  as  an 
alternative  to  the  individual  vehicle 
standards.  In  the  first  place,  it  raises 
difficult  and  novel  questions  under  the 
structure  of  Title  n  of  the  Clean  Air  Act. 
For  example.  Sections  202  and  207 
assume  individual  vehicle  compliance 
with  the  applicable  standards.  A  second 
drawback  involves  manufacturer  equity. 
Since  the  CAPS  concept  averages  diesel 
and  gasoline-powered  vehicle 
particulate  levels,  and  since  the  latter 
are  typically  very  low,  a  manufacturer’s 
corporate  average  particulate  level 
would  be  dependent  not  only  on  its 
diesel  vehicle  particulate  levels  but  also 
on  its  relative  proportion  of  diesel  to 
gasoline-powered  vehicles.  A 
manufacturer  which  produced  a  small 
percentage  of  diesels  could  tolerate 
much  hi^er  particulate  levels  fi'om  its 
diesels,  and  still  comply  with  a  specific 
CAPS,  than  could  a  manufacturer  which 
marketed  a  much  higher  percentage  of 
diesels.  CAPS  licenses  a  manufacturer 
to  produce  greater  quantities  of  and 
progressively  higher  particulate-emitting 
diesels  as  it  increases  its  gasoline- 
powered  vehicle  production.  EPA 
considers  this  to  be  unacceptable.  CAPS 
might  also  act  to  restrain  competition  in 
the  industry  as  a  firm  which  wanted  to 
produce  oidy  light-duty  diesel  vehicles 
would  likely  find  it  impossible  to  comply 
with  CAPS  without  also  producing 
similar  quantities  of  gasoline-powered 
vehicles.  Another  major  problem  with 
CAPS  concerns  enforcement.  Changing 
from  enforcement  on  an  engine  family 
basis  with  each  family  having  to  meet 
the  same  standard  to  enforcement  on  a 
fleet-wide  basis  with  a  multitude  of 
different  engine  family  standards  would 
require  a  new  enforcement  apparatus 
and  would  likely  result  in  unforeseeable 
problems.  Finally,  since  CAPS  would 
only  be  useful  to  the  industry  if  the 


maximum  allowable  emission  rate  was 
greater  than  the  corresponding 
individual  vehicle  standards  (otherwise 
the  manufacturers  would  gain  nothing 
fiom  the  averaging  approach)  CAPS 
would  increase  the  possibility  of 
localized  particulate  impact  problems  in 
certain  cities,  downtown  areas,  or 
roadways  which  might  have  an 
unusually  high  concentration  of  diesels 
emitting  at  or  near  the  maximum  level 
allowed. 

DAPS  is  much  more  equitable  to 
diesel  manfacturers  than  is  CAPS. 
Regardless  of  the  quantity  of  gasoline- 
powered  or  diesel  vehicles  a 
manufacturer  produces,  each 
manufacturer  would  have  to  comply 
with  the  same  average  diesel  particulate 
level.  Analysis  of  the  data  available  to 
us  has  suggested  that  DAPS  levels 
consistent  with  best  available  control 
technology  would  not  provide  much 
flexibility  to  the  manufacturers, 
however,  since  DAPS  precludes  the 
averaging  of  gasoline-powered  vehicle 
particulate  levels  and  since  it  becomes 
more  difficult  to  "balance  out’’  a  high 
particulate-emitting  diesel  with  lower 
particulate-emitting  diesels  as  the 
standard  decreases.  Like  other 
averaging  approaches,  DAPS  raises 
difficult  and  novel  questions  under  the 
structure  of  Title  II  of  the  Clean  Air  Act 
which  assumes  individual  vehicle 
compliance  with  applicable  standards. 
Although  DAPS  does  not  share  the 
manufacturer  inequity  problems  of 
CAPS,  it  does  share  the  remaining 
problems  discussed  above:  it  would 
result  in  different  standards  for  different 
engine  families,  it  would  involve 
cumbersome  enforcement  problems,  and 
it  would  increase  the  likelihood  of 
localized  impact  problems.  Based  on 
these  problems,  ^A  rejects  the  use  of 
DAPS  in  favor  of  the  individual  vehicle 
standards.  (For  a  more  thorough 
discussion  of  CAPS  and  DAPS,  see  the 
Regulatory  Analysis,  Chapter  VUI.) 

Technological  Feasibility:  EPA 
originally  proposed  standards  of  0.60 
gram  per  mile  (0.373  gram  per  kilometer) 
in  1981  and  0.20  gram  per  mile  (0.124 
gram  per  kilometer)  in  1983  for  light-duty 
diesel  vehicles  and  light-duty  diesel 
trucks,  which  was  based  on  the  use  of 
engine  modifications  and  turbochargers 
in  1981  with  the  subsequent  addition  of 
trap-oxidizers  in  1983.  Most  of  the  light- 
duty  diesel  manufacturers  commented 
that  these  standards  were  not 
achievable  in  the  time  allowed.  A 
number  of  reasons  were  given  for  this: 

(1)  That  the  simple  addition  of  a 
turbocharger  often  did  not  reduce 
particulate  levels,  and  in  any  case,  could  • 
not  be  integrated  into  production 
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designs  by  the  1981  model  yean  (2)  diat 
trap-oxidizers  were  still  an  unproven 
technology  and  could  not  be  (^rfected 
by  the  1983  model  year,  (3)  that  EPA  had 
not  considered  important  parameters 
such  as  emissions  deterioration  and 
variabiiit]r,  and  (4)  diat  EPA  had  failed 
to  recognize  the  deleterious  effect  of 
lower  NOu  requirements  on  particulate 
levels. 

EPA  analyzed  these  comments  and 
the  available  data  and  concluded  that 
(1)  Turbochargers  can  reduce  particulate 
levels  if  properly  integrated  into  the 
vehicle  design,  but  will  not  be 
universally  available  until  1983;  (2)  the 
successful  application  of  trap-oxidizers 
would  not  likely  occur  until  at  least 
1984;  (3)  deterioration  and  variability 
should  be  considered;  and  (4)  the  levels 
of  &e  standards  would  only  be  feasible 
in  the  near  term  if  some  relaxation  of 
the  IJ)  gram  p»  mile  (0.62  gram  per 
kilometer)  NO.  standard  was  granted 
through  the  waiver  provision  of  Section 
202(b}(6)(B]  of  the  Clean  Air  Act  for  at 
leant  some  engine  families.  As  noted 
above,  the  NO.  waiver  has  already  been 
granted  for  several  engine  families 
through  1982,  and  the  waiver  may  be 
extended  to  other  engine  families  or 
past  1982  if  manufacturers  provide 
information  showing  it  to  be  necessary. 

In  addition,  EPA  determined  that 
much  greater  particulate  reductions  had 
been  achieved  through  engine 
modifications  than  had  been  expected 
and  that  the  1981  standard  of  0.60  gram 
per  mile  (0.373  gram  per  kilometer)  could 
be  met  without  the  addition  of 
turbochargers.  However,  because  of 
insufficient  certification  leadtime  for 
1981,  the  Oj60  gram  per  mile  (0.373  gram 
per  kiiometer)  standard  will  not  apply 
until  the  1982  model  year. 

EPA  agrees  with  the  majority  of  the 
commenters  that  trap-oxidizers  are  not 
now  feasible  for  production  application. 
Advances  are  still  needed  in  he  areas 
of  collection  efficiency,  durability,  and 
regeneration  initiation  and  control.  The 
information  submitted  by  commenters 
working  on  trap-oxidizer  development  in 
response  to  the  Notice  of  Proposed 
Rulemaking  has  convinced  EPA  that 
trap^xidb^s  can  be  successfully 
ultiHzed  to  reduce  particulate  emissions. 

EPA’s  technical  analysis  concluded 
that  there  was  a  strong  possibility  that 
trap-oxidizera  could  be  utilized  on  1984 
model  year  vehicles,  but  due  to  the 
uncertain^  involved  the  implementation 
date  has  been  delayed  until  1985. 
Additional  particulate  reductions  will 
Ukely  be  derived  from  further  engine 
modifications,  turbocharging,  and 
downsizing,  and  the  negative  effect  of 
greater  NO,  coiitrol  on  particulate  levels 
is  expected  Ui  diminish  by  1985.  Thus, 


EPA  condndes  that  ^  manufacturers 
should  be  able  to  comply  with  the  0.20 
gram  per  mile  (9.124  gram  per  kilometer) 
particailate  standard  in  1985  with  a  NO. 
standard  of  li)  gram  per  mile  (082  gram 
per  kilometer). 

Thus,  the  levels  of  the  particulate 
standards  for  fight-duty  ^sel  vehicles 
have  been  retained  at  0.60  and  0.20  gram 
per  mile  (0.373  and  0.124  gram  per 
kilometer),  respectively,  but  the 
implementation  dates  have  been 
delayed  to  1982  and  1985. 

Some  concern  was  expressed  about 
the  possibtity  of  the  trap-oxidizer  being 
a  safety  hazard  in  operation.  Certainly 
safety  should  be  a  primmy  trap-oxidizer 
design  parametm*.  H*A  expects  trap- 
oxidizers  to  have  the  same  type  of 
safety  characteristics  as  oxidation 
catalytic  converters;  in  any  case,  EPA 
would  not  reqinre  a  particulate  control 
techntdogy  that  was  known  to  involve 
serious  safety  problems.  If  during  the 
development  of  the  trap-oxidizer  safety 
problems  are  discovered,  ^A  would 
reconsider  the  control  requirements 
implemented  by  this  rulemaking. 

With  respect  to  the  standards  for 
diesel-powered  light-duty  trucks,  some 
commenters  requested  that  EPA  take 
into  accoimt  the  heavier  inertia  weight 
and  larger  size  of  these  vehicles  and 
increase  their  standards  accordingly. 
EPA  analyzed  the  available  data  on  the 
effects  of  inertia  weight  and  road  load 
on  particulate  emissions  and  concluded 
that  die  difference  between  light-duty 
vehicles  and  fight-duty  trucks  could 
increase  partic^ate  emissions  by  30 
percent  This  factor  was  then  considered 
in  the  analysis  of  fi^t-duty  truck 
standards  noted  above. 

Economic  Impact-  A  number  of 
commenters  questioned  the  costs  that 
EPA  had  estimated  for  certain  control 
techniques,  such  as  engine 
modifications,  turbochargers,  and  trap- 
oxidizers.  In  response,  EPA  re-examined 
its  analyses  and  revised  its  estimates  of 
these  costs.  The  cost  of  engine 
modifications  has  been  increased  from 
$1  to  $10  per  vehicle  to  better  reflect  the 
cost  of  development  and  retooling.  The 
cost  of  turbocharging  has  been 
increased  from  $145-185  to  $207-238  per 
vehicle  due  primarily  to  the  inclusion  of 
engine  modifications  necessary  for 
acceptance  of  the  turbocharger  which 
were  omitted  in  the  initial  analysis. 
However,  based  upon  data  and 
comments  from  manufacturers,  EPA  no 
longer  expects  that  turbochargers  will 
be  needed  to  comply  with  tiie  standards. 
Last,  EPA  has  increased  its  estimated 
cost  of  trap-oxidizers  to  $128-224  per 
vehicle  from  $114-157  per  vehicle.  The 
cost  increase  is  primarily  due  to  an 
increase  in  the  size  of  the  trap-oxidizer 


required  to  obtain  fite  desired  efficiency, 
and  die  ad^on  of  die  cost  ci  stainless- 
steel  eidhaast  pipes.  Maintenance  costs 
were  also  revised  in  this  area.  A  $30 
charge  was  added  to  reflect  possible 
maintenance  dl  die  trap-oiddizer  system 
and  an  $80  savings  was  added  to  reflect 
the  eliailnatkm  of  one  in-use 
replacemrat  of  the  exhaust  i^e  and 
muffler. 

A  large  number  of  commentm 
questioned  EPA's  8  percent  estimate  oi 
the  fuel  economy  improvement  resulting 
from  tuibocharging.  Most  commenters 
stated  that  the  improveramit  should  be 
lower  while  one  stated  that  tiie 
improvement  was  greater  than  8 
percent  ^A  analyzed  the  data 
submitted  with  the  comments  and 
concluded  that  the  fuel  economy 
improvement  should  indeed  be  8 
percent 

Two  commenters  questioned  EPA’s 
projection  that  fuel  prices  would 
increase  10  percentage  points  per  year 
faster  than  the  general  price  index.  EPA 
analyzed  trends  in  fiiel  prices  and  the 
general  price  index  over  the  last  six 
years  a^  determined  that  a  more 
appropriate  difimenoe  in  the  two 
inflation  rates  would  be  5  percentage 
points  per  year.  Ihis  was  tiie 
recommendation  of  one  of  the  two 
commenters. 

Two  comments  were  made  that  EPA 
had  underestimated  the  cost  of  test 
equipment  modifications  required  by 
this  regulation.  EPA  revised  its  original 
estimates  for  a  larger  flow  sample 
system  and  for  inflation.  The  revised 
costs  are  $55,000  per  test  cell  and 
$30,000  per  test  facility.  The  original 
costs  wm'e  $40,000  per  test  cell  and 
$8,000  per  test  facifity. 

Finally,  one  commenter  questioned 
the  cost  effectiveness  of  the  final 
standard  and  presented  what  it  believed 
to  be  a  more  effective  alternative 
strategy.  EPA  examined  the  alternative 
control  strategy,  street  cleaning,  and 
found  it  to  be  improven  in  its  ability  to 
reduce  ambient  particulate  levels  over  a 
large  area. 

Test  Procedure:  The  comments 
received  in  this  area  centered  on  three 
aspects  of  the  test  procedure:  Double¬ 
counting  of  some  hydrocarbon 
emissions,  the  125*?  (52'’C)  maximum 
temperature  requirement  for  the 
particulate  sample  zone,  and  tiie 
procedure  for  assessing  the  efficiency  of 
the  particulate  filter. 

Several  commenters  objected  tiiat 
EPA’s  proposed  lest  procedure 
considers  tiiose  hydrocarbon  emissions 
which  are  associated  with  particulate 
matter  at  1?S*F  (52*C)  but  which  are  not 
associated  with  particulate  matter  at 
375*F  (191 ’C),  as  both  hydrocarbons 
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with  respect  to  the  standard  for 
hydrocarbon  emissions  and  particulate 
with  respect  to  the  particulate  standard. 
EPA  has  done  this  purposely  because  it 
believes  that  particulate  related 
hydrocarbons  could  interact  in  the 
atmosphere  both  in  the  formation  of 
oxidant  and  as  particulate  mattei?  One 
commenter  did  submit  data  in  sun 
attempt  to  demonstrate  that  these 
hydrocarbons  would  not  react  in  the 
atmosphere  to  form  oxidants.  EPA  has 
not  accepted  this  conclusion  because 
the  tests  performed  were  unrealistic  in 
simulating  atmospheric  conditions.  This 
double-counting  does  not  affect-the 
stringency  of  the  particulate  standard 
since  the  standard  is  technology-based 
and  has  been  based  on  tests  with 
particulate  sample  zone  temperatmes  of 
125T  (S2‘’C}  or  less.  Thus  any  change  in 
the  test  procediu^s  affecting  particulate 
measurement  would  likely  result  in 
different  standards  of  equivalent 
stringency. 

A  number  of  commenters  claimed  that 
EPA’s  proposed  maximum  temperature 
for  the  particulate  sample  zone  is 
arbitrary.  This  is  not  the  case.  EPA  must 
measure  emissions  in  a  state  as  close  as 
possible  to  that  occurring  in  the 
atmosphere  without  causing 
unreasonable  burden.  As  engine  exhaust 
is  much  hotter  than  the  ambient 
temperature  to  which  it  eventually  is 
cooled,  it  is  beneficial  to  reduce  the 
exhaust  temperature  as  near  as  possible 
to  ambient  temperatures.  Both  EPA  and 
industry  data  indicate  that  particulate 
emissions  begin  to  decrease  above 
125*?.  Thus,  to  adequately  determine  the 
true  amount  of  particulate  entering  the 
atmosphere,  EPA  has  concluded  that  the 
125°F  limit  is  necessary. 

Finally,  some  commenters  stated  that 
the  proposed  method  of  assessing  filter 
efficiency  is  unacceptable.  Due  to  the 
specific  comments  of  each  of  these 
commenters,  EPA  has  revised  its  filter 
acceptance  criteria  from  98%  to  95% 
efficiency.  A  back-up  filter  will  be 
required  during  all  certification  tests 
and  if  the  measured  efficiency  is  below 
95%,  the  test  will  not  be  voided,  but  the 
weight  of  the  particulate  on  the  back-up 
filter  will  be  added  to  that  of  the  first 
filter. 

Evaluation  Plan:  EPA  intends  to 
review  the  effectiveness  and  need  for 
continuation  of  this  regulation  within 
five  years  after  the  implementation  of 
the  ^al  standard.  Since  the  final 
standard  first  affects  the  1985  model 
year,  its  implementation  date  will  be 
taken  to  be  September  1, 1984.  Thus, 

EPA  will  have  completed  its  review  by 
September  1, 1989.  This  review  will 
include  a  public  request  for  information 


concerning  the  cost  and  effectiveness  of 
the  regulation  some  time  in  1987. 

Reporting  and  Recordkeeping 
Requirements:  This  regulation  does  not 
require  any  new  reporting  or 
recordkeeping  requirements.  However,  it 
does  add  particulate  matter  to  the  list  of 
exhaust  pollutants  which  are  currently 
regulated  from  diesel-powered  light-duty 
vehicles  and  trucks.  As  such  it  will  have 
some  impact  on  the  current  load  of 
reporting  and  recordkeeping 
requirements.  Specifically,  it  will 
require:  (1)  Submission  of  the  design  of 
all  new  emission  control  systems  added 
solely  for  the  purpose  of  particulate 
control  as  part  of  the  manufacture’s 
application  for  certification;  and  (2) 
inclusion  of  the  rate  of  particulate 
emission  from  affected  vehicles  along 
with  other  test  results.  Both  of  these 
additions  are  quite  minor  compared  with 
the  current  reporting  requirements. 
Detailed  designs  of  the  ^esel  engine  are 
already  required  and  the  only  device 
likely  to  come  under  (1)  above  is  the 
trap-oxidizer.  Similarly,  results  from 
gaseous  emission  tests  are  already 
required  and  these  regulations  will  only 
require  the  addition  of  a  few  numbers  to 
two  pages  of  values. 

Given  that  the  reporting  requirements 
of  this  regulation  only  involve  minor 
additions  to  existing  requirements,  EPA 
does  not  find  it  reasonable  to 
automatically  delete  these  requirements 
unless  affirmative  action  is  taken  within 
five  years.  The  effort  required  of 
manufacturers  by  such  a  review  (i.e., 
requests  for  comment)  could  even 
exceed  that  of  the  additional 
requirements  of  this  regulation.  Rather. 
EPA  believes  that  it  is  in  the  public’s 
best  interests  to  perform  a  review  of  the 
reporting  requirements  of  this  regulation 
along  with  the  review  of  all  of  the 
reporting  requirements  of  mobile  source 
air  pollution  regulation.  This  overall 
review  of  reporting  requirements  will  be 
part  of  an  overall  review  of  the 
regulations  themselves  which  will  take 
place  within  the  next  five  years. 

Note. — ^The  Administrator  has  determined 
that  this  action  is  a  “Significant”  regulation. 

We  have  prepared  a  document  entitled 
“Light-Duty  Diesel  Particulate  Regulations: 
Regulatory  Analysis”  detailing  the  Regulatory 
Analysis  required  Executive  Order  12044  and 
the  Economic  Impact  Assessment  required  by 
Section  317  of  the  amended  Clean  Air  Act. 
Anyone  may  review  and  reproduce  this 
dociunent  in  the  EPA  Central  Docket  Section. 
Copies  are  also  available  upon  request. 


Dated:  February  20, 1980.  ^ 

Douglas  M.  Costle, 

Administrator. 

Tabte  Emission  Data  fmm  Light-Duty  Dieseis 
Tasted  over  the  EPA  Recommended  Test  Procedure 


Manufacturer  and 
model 

Vehicle 

weight 

Ob.) 

Particu¬ 

late 

(g/mi) 

NO. 

<g/mO 

Oairnier-Benz: 

2400 . . 

3,500 

0.40 

1.47 

3000 . . 

3,875 

.30 

1.31 

300SD..„ _ _ 

4,000 

.47 

1.21 

Peugeot  5040 

3,500 

.29 

1.16 

Volkswagen: 

Rabbit.-. . . . 

2,250 

.23 

St 

Dasher - — . 

2,500 

.32 

.96 

Dasher  Wagoa - 

3,125 

.32 

1.03 

Audi  50000 _ 

3,000 

.46 

1.68 

Rat . . 

3,000 

.53 

1.19 

General  Motors: 

4.3  Litre _ 

4,000 

.41 

1.06 

5.7Utro _ 

4,500 

.36 

1.15 

Source:  1879  and  1980  EPA  certification  vehicles  and 
data  submitted  by  manufacturers  in  response  to  EPA'a 


EPA  amends  Subparts  A,  B,  and  G  of 
40  CFR  Part  86  as  set  forth  below: 

1.  Section  86.061-8  is  revised  to  read 
as  follows: 

§  86.081-8  Emission  standards  for  1981 
Hght-duty  vshiciss. 

(a)(1)  Exhaust  emissions  from  1981 
and  later  model  year  light-duty  vehicles 
shall  not  exceed: 

(i)  Hydrocarbons.  0.41  grams  per 
vehicle  mile  (0.255  grams  per  vehicle 
kilometer); 

(ii)  Carbon  monoxide.  3.4  grams  per 
vehicle  mile  (2.11  grams  per  vehicle 
kilometer),  except  that  carbon  monoxide 
emissions  from  light-duty  vehicles  of  the 
following  1981  model  year  engine 
families  shall  not  exceed  7.0  grams  per 
vehicle  mile  (4.35  grams  per  vehicle 
kilometer): 

Manufacturer  EnginefamHy 

American  Motors  Corp .  151  CtD. 

258  00. 

BL  Cars,  Ltd .  TRS. 

XJ1Z 

Chrysler  Corp .  1.7  Rter. 

3.7  liter 

5.2  liter/4-V. 

General  Motors  Corp _  2.8  liter/173  CID-2V. 

3.8  iiter/231  CiO-2V. 

3.8  liter/231  CID-4V 

turbo. 

Lotus  Cars,  Ltd .  2.0  Rter. 

Toyo  Kogyo  Co.,  Ltd .  91  CIO. 

120  00. 

Toyota  Motor  Co.,  Ltd _ 88.6  OO 

(iii)  Oxides  of  nitrogen.  1.0  gram  per 
vehicle  mile  (0.62  grams  per  vehicle 
kilometer),  except  where  noted  below 
for  1981  model  year  light-duty  vehicles. 
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Manufacturer 

Engine  family 

Standard 

American  Motors _ 

All . . 

2.0  grams  per  vehido 
mile. 

(1.24  grams  per 
vehicle  Kilometer). 

1.5  grams  per  vehicle 
mile. 

(0.93  grams  per 
vehicle  kiomeler). 

2.4  liters 

1.5  granw  per  vehicle 
mile. 

(0.93  grams  per 
vehicle  kilometer). 

Volvo . . 

2.4  liters 

1.5  grams  per  vehicio 

(naturally 

mile. 

aspirated 

(0.93  grams  per 

only). 

vehicle  kilometer). 

Ger>eral  Motors  Corp_ 

5.7  liters........ 

1.5  grams  per  vehicle 
mile. 

(0.93  grams  per 
vehicle  kilometer). 

(2)  The  standards  set  forth  in 
paragraph  (a)(1)  of  this  section  refer  to 
the  exhaust  emitted  over  a  driving 
schedule  as  set  forth  in  Subpart  B  of  this 
part  and  measured  and  calculated  in 
accordance  with  the  procedures  outlined 
in  either  §  86.109-78  or  §  86.110-82. 

(b) (1)  Fuel  evaporative  emissions  from 
1981  and  later  model  year  gasoline- 
fueled  light-duty  vehicles  shall  not 
exceed: 

(1)  Hydrocarbons.  2.0  grams  per  test. 

(2)  llie  standard  set  forth  in 
paragraph  (b)(1)  of  this  section  refers  to 
a  composite  sample  of  the  fuel 
evaporative  emissions  collected  under 
the  conditions  set  forth  in  Subpart  B  of 
this  part  and  measured  in~accordance 
with  those  procedures. 

(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmosphere 
from  any  1981  and  later  model  year 
gasoline-fueled  light-duty  vehicle. 

2.  Section  86.081-9  is  revised  to  read 
as  follows: 

§  86.081-9  Emission  standards  for  1981 
lighf-duty  trucks. 

(a) (1)  Exhaust  emissions  from  1981 
and  later  model  year  light-duty  trucks 
shall  not  exceed: 

(1)  Hydrocarbons.  1.7  grams  per 
vehicle  mile  (1.06  grams  per  vehicle 
kilometer): 

(ii)  Carbon  monoxide.  18  grams  per 
vehicle  mile  (11.16  grams  per  vehicle 
kilometer); 

(iii)  Oxides  of  nitrogen'.  2.3  grams  per 
vehicle  mile  (1.43  grams  per  vehicle 
kilometer); 

(2)  The  standards  set  forth  in 
paragraph  (a)(1)  of  this  section  refer  to 
the  exhaust  emitted  over  a  driving 
schedule  as  set  forth  in  Subpa'rt  B  of  this 
part  and  measured  and  calculated  in 
accordance  with  the  procedures  outlined 
in  either  §  86.109-78  or  §  86.110-82. 

(b) (1)  Evaporative  emissions  from 
1981  and  later  model  year  gasoline- 
fueled  light-duty  trucks  shall  not  exceed: 

(i)  Hydrocarbons.  2.0  grams  per  test. 


(2)  The  standard  set  forth  in 
paragraph  (b)(1)  of  this  section  refers  to 
a  composite  sample  of  the  evaporative 
emissions  collected  imder  the  conditions 
set  forth  in  Subpart  B  of  this  part  and 
measured  in  accordance  with  those 
procedures. 

(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmosphere 
from  any  1981  and  later  model  year 
gasoline-fueled  light-duty  trucks. 

3.  A  new  §  86.082-8  is  added  to  read 
as  follows: 

§  86.082-8  Emission  standards  for  1982 
iight-duty  vehicies. 

(a)(1)  Exhaust  emissions  frum,1982 
and  later  model  year  light-duty  vehicles 
shall  not  exceed: 

(i)  Hydrocarbons.  0.41  grams  per 
vehicle  mile  (0.255  grams  per  vehicle 
kilometer); 

(ii)  Carbon  monoxide.  3.4  grams  per 
vehicle  mile  (2.11  grams  per  vehicle 
kilometer),  except  that  carbon  monoxide 
emissions  from  light-duty  vehicles  of  the 
following  1982  model  year  engine 
families  shall  not  exceed  7.0  grams  per 
vehicle  mile  (4.35  grams  per  vehicle 
kilometer): 

Atanufactursr  Engine  furiSif 


American  Motors  Corp _  258  CIO. 

BL  Cars,  Ltd _ TR8. 


XJ1Z 
.  1.7  Ktw. 

^  3.7  Mer. 

5.2  Mer/4-V.  - 

General  Motors  Corp _  2.8  llter/173  CIO-2V. 

3.8  liter/231  CtO-2V. 

Toyota  Motor  Co.,  Ltd . .  88.6  QD. 

(iii)  Oxides  of  nitrogen.  1.0  gram  per 
vehicle  mile  (0.62  gram  per  vehicle 
kilometer),  except  where  noted  below 
for  1982  model  year  light-duty  vehicles. 

Manufacturer  Engine 

Standard 

American  Motors _  All . . . 

...  2.0  grams  per  vehicle 
mile. 

(1.24  grams  per 
vehicle  kikimeler). 

Mercedes . .  .  3.0  liters.^.. 

1.5  grams  per  vehicle 
mile. 

(0.93  gram  per  vehicle 

2.4  liters  «.... 

Uksneter). 
1.2S^grams  per 
vehicle  mke. 

(0.78  gram  per  vehicle 
kilometer). 

Volvo . .  2.4  liters 

1.5  grams  per  vehide 

(naturally 

mke. 

aspirated 

(0.93  gram  per  vehicle 

only). 

kilometer). 

General  Motors  Coip~  5.7  liters^... 

„  1.5  grams  per  vehicle 
mile. 

(0.93  gram  par  vehicle 
kilometer). 

(iv)  Particulate  emissions  (diesels 
only).  0.60  gram  per  vehicle  mile  (0.373 
gram  per  vehicle  kilometer). 

(2)  The  standards  set  forth  in 
paragraph  (a)(1)  of  this  section  refer  to 
the  exhaust  emitted  over  a  driving 
schedule  as  set  forth  in  Subpart  B  of  this 
part  amd  measured  and  calculated  in 
accordance  with  those  procedures. 


(b) (1)  Fuel  evaporative  emissions  frt)m 
1982  and  later  model  year  gasoline- 
fueled  light-duty  vehicles  shall  not 
exceed: 

(1)  Hydrocarbons.  2.0  grams  per  test 

(2)  The  standards  set  forth  in 
paragraph  (b)(1)  of  this  section  refers  to 
a  composite  sample  of  the  fuel 
evaporative  emissions  collected  under 
the  conditions  set  forth  in  Subpart  B  of 
this  part  and  measured  in  accordance 
with  those  procedures. 

(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmosphere 
from  any  1982  and  later  model  year 
gasoline-fiieled  light-duty  vehicle. 

4.  A  new  §  86.082-9  is  added  to  read 
as  follows: 

§  86.082-9  Emission  standards  for  1982 
light-duty  trucks. 

(a) (1)  Exhaust  emissions  from  1982 
and  later  model  year  light-duty  trucks 
shall  not  exceed: 

(1)  Hydrocarbons.  1.7  grams  per 
vehicle  mile  (1.06  grams  per  vehicle 
kilometer); 

(ii)  Carbon  monoxide.  18  grams  per 
vehicle  mile  (11.16  grams  per  vehicle 
kilometer); 

(iii)  Oxides  of  nitrogen.  2.3  grams  per 
vehicle  mile  (1.43  grams  per  vehicle 
kilometer); 

(iv)  Particulate  emissions  (diesel 
only).  0.60  grams  per  vehicle  mile  (0.373 
grams  per  vehicle  kilometer). 

(2)  The  standards  set  forth  in 
paragraph  (a)(1)  of  this  section  refer  to 
the  exhaust  emitted  over  a  driving 
schedule  as  set  forth  in  Subpart  B  of  this 
part  and  measured  and  calculated  in 
accordance  with  those  procedures. 

(b) (1)  Evaporative  emissions  from 
1982  and  later  model  year  gasoline- 
fueled  light-duty  trucks  shall  not  exceed: 

(1)  Hydrocarbons.  2.0  grams  per  test. 

(2)  llie  standard  set  forth  in 
paragraph  (b)(1)  of  this  section  refers  to . 
a  composite  sample  of  the  evaporative 
emissions  collected  under  the  conditions 
set  forth  in  Subpart  B  of  this  part  and 
measured  in  accordance  with  those 
procedures. 

(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmosphere 
from  any  1982  and  later  model  year 
gasoline-fueled  light-duty  trucks. 

5.  A  new  §  86.085-8  is  added  to  read 
as  follows: 

§  86.085-8  Emission  standards  for  1965 
light-duty  vshiclss. 

(a)(1)  Exhaust  emissions  from  1985 
and  later  model  year  light-duty  vehicles 
shall  not  exceed: 

(i)  Hydrocarbons.  0.41  gram  per 
vehicle  mile  (0.255  gram  per  vehicle 
kilometer); 
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(ii)  Carbon  monoxide.  3.4  grams  per 
vehicle  mile  (2.11  grams  per  vehicle 
kilometer); 

(iii)  Oxides  of  nitrogen.  1.0  gram  per 
vehicle  mile  (0.62  gram  per  vehicle 
kilometer); 

(iv)  Particulate  emissions  (diesels 
only).  0.20  gram  per  vehicle  mile  (0.124 
gram  per  vehicle  kilometer). 

(2)  The  standards  set  forth  in 
paragraph  (a)(1)  of  this  section  refer  to 
the  exhaust  emitted  over  a  driving 
schedule  as  set  forth  in  Subpart  B  of  this 
part  and  measured  and  calculated  in 
accordance  with  those  procedures. 

(b) (1)  Fuel  evaporative  emissions  from 
1985  and  later  model  year  gasoline- 
fueled  light-duty  vehicles  shall  not 
exceed: 

(1)  Hydrocarbons.  2.0  grams  per  test. 

(2)  The  standard  set  forth  in 
paragraph  (b)(1)  of  this  section  refers  to 
a  composite  sample  of  the  fuel 
evaporative  emissions  collected  under 
the  conditions  set  forth  in  Subpart  B  of 
this  part  and  measured  in  accordance 
with  those  procedures. 

(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmosphere 
from  any  1985  and  later  model  year 
gasoline-fueled  light-duty  vehicle. 

6.  A  new  §  86.085-9  is  added  to  read 
as  follows: 

§  86.085-9  Emission  standards  for  1985 
light-duty  trucks. 

(a) (1)  Exhaust  emissions  from  1985 
and  later  model  year  light-duty  trucks 
shall  not  exceed: 

(1)  Hydrocarbons.  1.7  grams  per 
vehicle  mi's  (1.06  grams  per  vehicle 
kilometeij; 

(ii)  Carbon  monoxide.  18  grams  per 
vehicle  mile  (11.16  grams  per  vehicle 
kilometer); 

(iii)  Oxides  of  nitrogen.  2.3  grams  per 
vehicle  mile  (1.43  grams  per  vehicle 
kilometer); 

(iv)  Particulate  emissions  (diesels 
only).  0.26  grams  per  vehicle  mile  (0.162 
grams  per  vehicle  kilometer). 

(2)  The  standards  set  forth  in 
paragraph  (a)(1)  of  this  section  refer  to 
the  exhaust  emitted  over  a  driving 
schedule  as  set  forth  in  Subpart  B  of  this 
part  and  measured  and  calculated  in 
accordance  with  those  procedures. 

(b) (1)  Evaporative  emissions  from 
1985  and  later  model  year  gasoline- 
fueled  light-duty  trucks  shall  not  exceed: 

(1)  Hydrocarbons.  2.0  grams  per  test. 

(2)  Ilie  standard  set  forth  in 
paragraph  (b)(1)  of  this  section  refers  to 
a  composite  sample  of  the  evaporative 
emissions  collected  under  the  conditions 
set  forth  in  Subpart  B  of  this  part  and 
measured  in  accordance  with  those 
procedures. 


(c)  No  crankcase  emissions  shall  be 
discharged  into  the  ambient  atmosphere 
from  any  1985  and  later  model  year 
gasoline-fueled  light-duty  truck. 

7.  A  new  $  86.082-28  is  added  to  read 
as  follows: 

§  86.082-28  Compliance  with  emission 
standards. 

(a)(1)  Paragraph  (a)  of  this  section 
applies  to  light-duty  vehicles  and  light- 
duty  trucks. 

(2)  The  applicable  exhaust  and  fuel 
evaporative  emission  standards  of  this 
subpart  apply  to  the  emissions  of 
vehicles  for  their  useful  life. 

(3)  Since  it  is  expected  that  emission 
control  efBciency  will  change  with 
mileage  accumulation  on  the  vehicle,  the 
emission  level  of  a  vehicle  which  has 
accumulated  50,000  miles  will  be  used 
as  the  basis  for  determining  compliance 
with  the  standards. 

(4)  The  procedure  for  determining 
compliance  of  a  new  motor  vehicle  with 
exhaust  emission  standards  is  as 
follows: 

(1)  Separate  emission  deterioration 
factors  shall  be  determined  from  the 
exhaust  emission  results  of  the 
durability-data  vehicle(s)  for  each 
engine-system  combination.  A  separate 
factor  shall  be  established  for  exhaust 
HC,  exhaust  CO,  exhaust  NO.,  and 
exhaust  particulate  (diesel  vehicles 
only)  for  each  engine-system 
combination.  A  separate  evaporative 
emission  deterioration  factor  shall  be 
determined  for  each  evaporative 
emission  family-evaporative  emission 
control  system  combination  from  the 
testing  conducted  by  the  manufacturer 
(gasoline-fueled  vehicles  only). 

(A)  The  applicable  results  to  be  used 
in  determining  the  exhaust  emission 
deterioration  factors  for  each  engine- 
system  combination  shall  be: 

(7)  All  valid  exhaust  emission  data 
from  the  test  required  imder  §  86.080- 
26(a)(4)  except  die  zero-mile  tests.  This 
shall  include  the  ofndal  test  results,  as 
determined  in  §  86.079-29  for  all  tests 
conducted  on  all  durability-data 
vehicles  of  the  combination  selected 
under  §  86.080-24(c)  (including  all 
vehicles  elected  to  be  operated  by  the 
manufacturer  under  §  86.080-24(c)(l)(ii)). 

[2)  AU  exhaust  emission  data  from  the 
tests  conducted  before  and  after  the 
scheduled  maintenance  provided  in 

§  86.079-25. 

(J)  All  exhaust  emission  data  fr^m 
tests  required  by  maintenance  approved 
under  §  86.079-25,  in  those  cases  where 
the  Administrator  conditioned  his 
approval  for  the  performance  of  such 
maintenance  on  the  inclusion  of  such 
data  in  the  deterioration  factor 
calculation. 


(B)  All  applicable  exhaust  emission 
results  shall  be  plotted  as  a  function  of 
the  mileage  on  the  system,  rounded  to 
the  nearest  mile,  and  the  best  fit  straight 
lines,  fitted  by  the  method  of  least 
squares,  shall  be  drawn  through  all 
these  data  points.  The  interpolated 
4,000-  and  50,000-mile  points  on  this  line 
must  be  within  the  standards  provided 
in  §  86.082-8  or  §  86.082-9,  as 
applicable,  or  the  data  will  not  be 
acceptable  for  use  in  calculation  of  a 
deterioration  factor,  unless  no 
applicable  data  point  exceeded  the 
standard.  An  exhaust  emission 
deterioration  factor  shall  be  calculated 
for  each  engine-system  combination  as 
follows: 

Factor  =  Exhaust  emissions  interpolated  to 

50,000  miles  divided  by  exhaust  emissions 

interpolated  to  4,000  miles. 

These  interpolated  values  shall  be 
carried  out  to  a  minimum  of  four  places 
to  the  right  of  the  decimal  point  before 
dividing  one  by  the  other  to  determine 
the  deterioration  factor.  The  results 
shall  be  roimded  to  three  places  to  the 
right  of  the  decimal  point  in  accordance 
with  ASTM  E  29-67. 

(C)  An  evaporative  emissions 
deterioration  factor  (gasoline-fueled 
vehicles  only)  shall  be  determined  from 
the  testing  conducted  as  described  in 

§  86.079-21(b)(4)(ii),  for  each 
evaporative  emission  family- 
evaporative  emission  control  system 
combination  to  indicate  the  evaporative 
emission  level  at  50,000  miles  relative  to 
the  evaporative  emission  level  at  4,000 
miles  as  follows: 

Factor  =  Evaporative  emission  level  at 

50,000  miles  minus  the  evaporative 

emission  level  at  4,000  miles. 

The  factor  shall  be  established  to  a 
minimum  of  two  places  to  the  right  of 
the  decimal. 

(ii)(A)  The  official  exhaust-emission 
test  resets  for  each  emission-data  < 
vehicle  at  the  4,000-mile  test  point  shall 
be  multiplied  by  the  appropriate 
deterioration  factor  Provided:  That  if  a 
deterioration  factor  as  computed  in 
paragraph  (a)(4)(i)(B)  of  this  section  is 
less  than  one,  that  deterioration  factor 
shall  be  one  for  the  purposes  of  this 
paragraph. 

(B)  The  official  evaporative  emission 
test  results  (gasoline-fueled  vehicles 
only)  for  each  evaporative  emission- 
data  vehicle  at  the  4,000-mile  test  point 
shall  be  adjusted  by  addition  of  the 
appropriate  deterioration  factor 
Provided:  That  if  a  deterioration  factor 
as  computed  in  paragraph  (a)(4)(i)(C)  of 
this  section  is  less  than  zero,  that 
deterioration  factor  shall  be  zero  for  the 
purposes  of  this  paragraph. 
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(iii)  The  emissions  to  compare  with 
the  standard  shall  be  the  adjusted 
emissions  of  paragraphs  (a)(4)(ii)  (A) 
and  (B)  of  this  section  for  each  emission- 
data  vehicle.  Before  any  emission  value 
is  compared  with  the  standard,  it  shall 
be  rounded,  in  accordance  with  ASTM  E 
29-67,  to  two  significant  figures.  The 
rounded  emission  values  may  not 
exceed  the  standard. 

(iv)  Every  test  vehicle  of  an  engine 
family  must  comply  with  the  exhaust 
emission  standards,  as  determined  in 
paragraph  (a)(4)(iii)  of  this  section, 
before  any  vehicle  in  that  family  may  be 
certiHed. 

(v)  Every  test  vehicle  of  an 
evaporative  emission  family  must 
comply  with  the  evaporative  emission 
standard,  as  determined  in  paragraph 
(a)(4)(iii)  of  this  section  before  any 
vehicle  in  that  family  may  be  certified. 

(b)(1)  Paragraph  (b)  of  this  section 
applies  to  heavy-duty  engines. 

(2)  The  exhaust  emission  standards 
for  gasoline-fueled  engines  in  §  86.079- 
10  or  for  diesel  engines  in  §  86.079-11 
apply  to  the  emissions  of  engines  for 
their  useful  life. 

(3)  Since  emission  control  efficiency 
decreases  with  the  acciunulation  of 
hours  on  the  engine,  the  emission  level 
of  a  gasoline-fueled  engine  which  has 
accumulated  1,500  hours  of 
dynamometer  operation  or  a  diesel 
engine  which  has  accumulated  1,000 
hours  of  dynamometer  operation  will  be 
used  as  the  basis  for  determining 
compliance  with  the  standards. 

(4)  The  procedure  for  determining 
compliance  of  a  new  engine  with 
exhaust  emission  standards  is  as 
follows: 

(i)  Separate  emission  deterioration 
factors  shall  be  determined  from  the 
emission  results  of  the  durability-data 
engines  for  each  engine-system 
combination.  Separate  factors  shall  be 
established  for  HC,  CO,  and  for  the 
combined  emissions  of  HC  and  NO..  For 
diesel  engines,  separate  factors  shall 
also  be  established  for  the  acceleration 
mode  (designated  as  “A”),  the  lugging 
mode  (designated  as  “B”)  and  the  peak 
opacity  (designated  as  “C”). 

(A)  The  applicable  results  to  be  used 
in  determining  the  deterioration  factors 
for  each  combination  shall  be: 

(1)  All  valid  emission  data  from  the 
tests  required  under  §  86.079-26(b). 

These  shall  include  the  official  test 
results,  as  determined  in  §  86.079-29,  for 
all  tests  conducted  on  all  gasoline-fueled 
durability-data  engines  of  the 
combination  selected  under  §  86.079- 
24(c)(2)  or  on  all  diesel  durability-data 
engines  of  the  combination  selected 
under  S  86.079-24(c)(3)  (including  all 
engines  elected  to  be  operated  by  the 


manufacturer  under  §  86.079-24(c)(2)(iii) 
for  gasoline-fueled  engines  or  under 
§  86.079-24(c)(3)(ii)  for  diesel  engines). 

[2]  All  emission  data  from  the  tests 
conducted  before  and  after  maintenance 
provided  in  §  86.079-25(c)(2)(i)(A)  for 
gasoline-fueled  engines  or  in  §  86.079- 
25(c)(2)(i)(B)  for  diesel  engines. 

(J)  All  emission  data  from  the  tests 
conducted  before  and  after  maintenance 
provided  in  $  86.079-25(c)(2)(v)(C)  for 
diesel  engines  if  emission  tests  were 
conducted. 

(B)  All  applicable  emission  results  for 
(i)  HC.  (2)  CO.  (5)  HC-I-NO..  [4) 
acceleration  smoke  (“A”),  (5)  lugging 
smoke  (“B”),  and  (ff)  peak  smoke  (“C”) 
shall  be  plotted  as  a  function  of 
durability  hours  which  shall  be 
consistently  roimded  to  the  nearest 
hour.  Emission  data  shall  have  two 
figures  to  the  right  ofthe  decimal.  The 
best  fit  straight  lines,  fitted  by  the 
method  of  least  squares,  shall  be  drawn 
through  these  data  pointa.  The 
interpolated  125-hour  and  1,500-hour 
points  for  gasoline-fueled  engines  or  the 
1,000-hour  point  for  diesel  engines  on 
each  line,  rounded  to  whole  numbers  in 
accordance  with  ASTM  E  29-67,  must  be 
within  the  standards  specified  in 

§  86.079-10  for  gasoline-fueled  engines 
or  in  §  86.079-11  or  diesel  engines  for 
the  data  shall  not  be  used  in  the 
calculation  of  a  deterioration  factor, 
imless  no  applicable  data  points  exceed 
the  standards. 

(C)  The  interpolated  values  shall  be 
used  to  calculate  a  deterioration  factor 
as  follows: 

Factor  =  Exhaust  emissions  interpolated  to 
1,500  hours  for  gasoline-fueled  engines  or 
1,000  hours  for  diesel  engines  minus  the 
exhaust  emissions  interpolated  to  125 
hours.  (Negative  deterioration  factors  shall 
be  considered  zero.) 

(ii)  The  appropriate  deterioration 
factor,  carried  out  to  two  places  to  the 
right  of  the  decimal  point,  shall  be 
added  to  the  exhaust  emission  test 
results,  carried  out  to  two  places  to  the 
right  of  the  decimal  point,  for  each 
emission-data  engine. 

(iii)  The  emission  values  to  compare 
with  the  standards  shall  be  the  adjusted 
emission  values  of  paragraph  (b)(4)(ii)  of 
this  section  rounded  to  two  significant 
figures  in  accordance  with  ASTM  E  29- 
67  for  each  emission-data  engine. 

(iv)  Every  test  engine  of  each  engine 
family  must  comply  with  all  applicable 
standards,  as  determined  in  paragraph 
(b)(4)(iii)  of  this  section,  before  any 
engine  in  that  family  will  be  certified. 

8.  A  new  §  86.085-28  is  added  to  read 
as  follows: 


S  86.085-28  Compliance  with  emission 
standards. 

(a)(1)  Paragraph  (a)  of  this  section 
applies  to  light-duty  vehicles  and  light- 
duty  trucks. 

(2)  The  applicable  exhaust  and  fuel 
evaporative  emission  standards  of  this 
subpart  apply  to  the  emissions  of 
vehicles  for  their  useful  life. 

(3)  Since  it  is  expected  that  emission 
control  efficiency  will  change  with 
mileage  accumulation  on  the  vehicle,  the 
emission  level  of  a  vehicle  which  has 
accvunulated  50,000  miles  will  be  used 
as  the  basis  for  determining  compliance 
with  the  standards. 

(4)  The  procedure  for  determining 
compliance  of  a  new  motor  vehicle  with 
exhaust  emission  standards  is  as 
follows: 

(1)  Separate  emission  deterioration 
factors  shall  be  determined  from  the 
exhaust  emission  results  of  the 
durability-data  vehicle(s)  for  each 
engine-system  combination.  A  separate 
factor  shall  be  established  for  exhaust 
HC,  exhaust  CO,  exhaust  NO,,  and 
exhaust  particulate  (diesel  vehicles 
only)  for  each  engine-system 
combination.  A  separate  evaporative 
emission  deterioration  factor  shall  be 
determined  for  each  evaporative 
emission  family-evaporative  emission 
control  system  combination  from  the 
testing  conducted  by  the  manufacturer 
(gasoUne-fueled  vehicles  only). 

(A)  The  applicable  results  to  be  used 
in  determining  the  exhaust  emission 
deterioration  factors  for  each  engine- 
system  combination  shall  be: 

(7)  All  valid  exhaust  emission  data 
from  the  test  required  under  §  86.080- 
26(a)(4)  except  ffie  zero-mile  tests.  This 
shall  include  the  official  test  results,  as 
determined  in  S  86.079-29  for  all  tests 
conducted  on  all  durability-data 
vehicles  of  the  combination  selected 
under  S  86.080-24(c)  (including  all 
vehicles  elected  to  be  operated  by  the 
manufacturer  under  §  86.080-24(c)(l)(ii)). 

[2]  All  exhaust  emission  data  from  the 
tests  conducted  before  and  after  the 
scheduled  maintenance  provided  in 

S  86.079-25. 

(2)  All  exhaust  emission  data  from 
tests  required  by  maintenance  approved 
under  §  86.079-25,  in  those  cases  where 
the  Administrator  conditioned  his 
approval  for  the  performance  of  such 
maintenance  on  the  inclusion  of  such 
data  in  the  deterioration  factor 
calculation. 

(B)  All  applicable  exhaust  emission 
results  shall  be  plotted  as  a  function  of 
the  mileage  on  the  system,  rounded  to 
the  nearest  mile,  and  the  best  fit  straight 
lines,  fitted  by  the  method  of  least 
squares,  shall  be  drawn  through  all 
these  data  points.  The  interpolated 
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4,000-  and  50,000-mile  points  on  this  line 
must  be  within  the  standards  provided 
in  §  86.082-6  or  9  86.082-9,  as 
applicable,  or  the  data  will  not  be 
acceptable  for  use  in  calculation  of  a 
deterioration  factor,  unless  no 
applicable  data  point  exceeded  the 
standard.  An  exhaust  emission 
deterioration  factor  shall  be  calculated 
for  each  engine-system  combination  as 
follows: 

Factor = Exhaust  emissions  interpolated  to 

50,000  miles  divided  by  exhaust  emissions 

interpolated  to  4,000  miles. 

These  interpolated  values  shall  be 
carried  out  to  a  minimum  of  four  places 
to  the  right  of  the  decimal  point  before 
dividing  one  by  the  other  to  determine 
the  deterioration  factor.  The  results 
shall  be  rounded  to  three  places  to  the 
right  of  the  decimal  point  in  accordance 
with  ASTM  E  29-67. 

(C)  An  evaporative  emissions 
deterioration  factor  (gasoline-fueled 
vehicles  only)  shall  be  determined  from 
the  testing  conducted  as  described  in 
§  86.079-21(b)(4)(ii),  for  each 
evaporative  emission  family- 
evaporative  emission  control  system 
combination  to  indicate  the  evaporative 
emission  level  at  50,000  miles  relative  to 
the  evaporative  emission  level  at  4,000 
miles  as  follows: 

Factor = Evaporative  emission  level  at  50,000 

miles  minus  the  evaporative  emission  level 

at  4,000  miles. 

The  factor  shall  be  established  to  a 
minimum  of  two  places  to  the  right  of 
the  decimal. 

(ii) (A)  The  official  exhaust-emission 
test  results  for  each  emission-data 
vehicle  at  the  4,000-mile  test  point  shall 
be  multiplied  by  the  appropriate 
deterioration  factor  Provided,  That  if  a 
deterioration  factor  as  computed  in 
paragraph  (a)(4)(i)(B)  of  this  section  is 
less  than  one,  that  deterioration  factor 
shall  be  one  for  the  purposes  of  this 
paragraph. 

(B)  The  official  evaporative  emission 
test  results  (gasoline-fueled  vehicles 
only)  for  each  evaporative  emission- 
data  vehicle  at  the  4000-mile  test  point 
shall  be  adjusted  by  addition  of  the 
appropriate  deterioration  factor: 
ihovided,  That  if  a  deterioration  factor 
as  computed  in  paragraph  (a)(4)(i)(C)  of 
this  section  is  less  than  zero,  that 
deterioration  factor  shall  be  zero  for  the 
purposes  of  this  paragraph. 

(iii)  The  emissions  to  compare  with 
the  standard  shall  be  the  adjusted 
emissions  of  paragraphs  (a)(4)(ii)  (A) 
and  (B)  of  this  section  for  each  emission- 
data  vehicle.  Before  any  emission  value 
is  compared  with  the  standard,  it  shall 
be  rounded,  in  accordance  with  ASTM  E 
29-67,  to  two  significant  figures.  The 


rounded  emission  values  may  not 
exceed  the  standard. 

(iv)  Every  test  vehicle  of  an  engine 
family  must  comply  with  the  exhaust 
emission  standards,  as  determined  in 
paragraph  (a)(4)(iii)  of  this  section, 
before  any  vehicle  in  that  family  may  be 
certified. 

(v)  Every  test  vehicle  of  an 
evaporative  emission  family  must 
comply  with  the  evaporative  emission 
standard,  as  determined  in  paragraph 
(a)(4)(iii)  of  this  section  before  any 
veUcle  in  that  family  may  be  certified. 

(b)(1)  Paragraph  (b)  of  this  section 
applied  to  heavy-duty  engines. 

(2)  The  exhaust  emission  standards 
for  gasoline-fueled  engines  in  §  86.084- 
10  or  for  diesel  engines  in  §  86.084-11 
apply  to  the  emissions  of  engines  for 
their  useful  life. 

(3)  Since  emission  control  efficiency 
generally  decreases  with  the 
accumulation  of  service  on  the  engine, 
deterioration  factors  will  be  used  in 
combination  with  emission-data  engine 
test  results  as  the  basis  for  determining 
compliance  with  the  standards. 

(4) (i)  Paragraph  (b)(4)  of  this  section 
describes  the  procedure  for  determining 
compliance  of  an  engine  with  emission 
standards,  based  on  deterioration 
factors  supplied  by  the  manufacturer. 

(ii)  Separate  exhaust  emission 
deterioration  factors,  determined  from 
tests  of  engines,  subsystems,  or 
components  conducted  by  the 
manufacturer,  shall  be  supplied  for  each 
engine-system  combination.  For  gasoline 
and  diesel  engines,  separate  factors 
shall  be  established  for  idle  CO.  For 
diesel  smoke  testing,  separate  factors 
shall  also  be  established  for  the 
acceleration  mode  (designated  as  “A"), 
the  lugging  mode  (designated  as  “B”), 
and  the  peak  opacity  (designated  as 
“C”). 

(iii) (A)  For  transient  HC,  CO,  and  NO, 
(and,  in  the  case  of  gasoline-fueled 
engines,  for  idle  CO),  the  official 
exhaust  emission  results  for  each 
emission-data  engine  at  the  125-hour 
test  point  shall  be  adjusted  by 
multiplication  by  the  appropriate 
deterioration  factor.  However,  if  the 
deterioration  factor  supplied  by  the 
manufacturer  is  less  than  one,  it  shall  be 
one  for  the  piuposes  of  this  paragraph. 

(B)  For  acceleration  smoke  (“A”), 
lugging  smoke  (“B”),  and  peak  smoke 
(“C”),  the  official  exhaust  emission 
results  for  each  emission-data  engine  at 
the  125-hour  test  point  shall  be  adjusted 
by  the  addition  of  the  appropriate 
deterioration  factor.  However,  if  the 
deterioration  factor  supplied  by  the 
manufacturer  is  less  than  zero,  it  shall 
be  zero  for  the  purposes  of  this 
paragraph. 


(iv)  The  emission  values  to  compare 
with  the  standards  shall  be  the  adjusted 
emission  values  of  paragraph  (b)(4)(iii) 
of  this  section  rounded  to  two 
significant  figures  in  accordance  with 
ASTM  E  29-67  for  each  emission-data 
engine. 

(5)  [Reserved] 

(6)  [Reserved] 

(7)  Every  test  engine  of  an  engine 
family  must  comply  with  all  applicable 
standards,  as  determined  in  paragraph 
(b)(4](iv)  of  this  section,  before  any 
engine  in  that  family  will  be  certified. 

9.  Section  86.102  is  revised  to  read  as 
follows: 

§86.102  Definitions. 

The  definitions  in  Subpart  A  apply  to 
this  subpart. 

10.  Section  86.103  is  revised  to  read  as 
follows: 

§  86.103  Abbreviations. 

The  abbreviations  in  Subpart  A  apply 
to  this  subpart. 

§  86.104  [Amended] 

11.  Section  86.104-78  is  amended  by 
deleting  the  “-78”  from  the  section 
number.  As  amended  the  section 
heading  reads:  “§  86.104  Section 
numbering:  construction.  ” 

12.  Section  86.105-78  is  amended  by 
deleting  the  “-78”  from  the  section 
number  and  by  changing  the  first 
sentence  in  paragraph  (a)  to  read  as 
follows: 

§  86.105  introduction;  structure  of 
subpart 

(a)  This  subpart  describes  the 
equipment  required  and  the  procedures 
to  follow  in  order  to  perform  gaseous 
exhaust,  Diesel  particulate,  and 
evaporative  emission  tests  on  light-duty 
vehicles  and  light-duty  trucks.  *  *  * 
***** 

13.  A  new  §  86.106-82  is  added  and 
reads  as  follows: 

§  86.106-82  Equipment  required; 
overview. 

(a)  This  subpart  contains  procedures 
for  exhaust  emissions  tests  on  light-duty 
diesel  vehicles  and  light-duty  diesel 
trucks,  and  exhaust  and  evaporative 
emission  tests  on  gasoline-fueled  light- 
duty  vehicles  and  light-duty  trucks. 
Certain  items  of  equipment  are  not 
necessary  for  a  particular  test,  e.g., 
evaporative  enclosure  when  testing 
diesel  vehicles.  Equipment  required  and 
specifications  are  as  follows: 

(1)  Evaporative  emission  teste, 
gasoline-fueled  vehicles.  The 
evaporative  emission  test  is  closely 
related  to  and  connected  with  the 
exhaust  emission  test.  All  vehicles 
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tested  for  evaporative  emissions  must 
be  tested  for  exhaust  emissions.  Further, 
unless  the  evaporative  emission  test  is 
waived  by  the  Administrator  under 
§  86.078-26,  all  gasoline-fueled  vehicles 
must  undergo  both  tests.  (Diesel  vehicles 
are  excluded  from  the  evaporative 
emission  standard.)  Section  86.107 
specifies  the  necessary  equipment. 

(2)  Exhaust  emission  tests.  All 
vehicles  subject  to  this  subpurt  are 
tested  for  exhaust  emissicms.  The 
exhaust  fix)m  gasoline-fueled  vehicles  is 
tested  for  gaseous  emissions  only,  using 
the  CVS  concept  (§  86.109).  The  exhaust 
fi'om  diesel  vehicles  is  tested  for  both 
gaseous  and  particulate  emissions. 

Diesel  testing  also  utilizes  the  CVS 
concept  of  measuring  emissions,  but 
requires  that  a  PDP-CVS  or  CFV  with 
heat  exchanger  be  used,  and  that  it  be 
connected  to  a  dilution  tunnel  in  order 
to  sample  particulate  emissions 

(§  86.110).  All  gasoline-fueled  vehicles 
are  either  tested  for  evaporative 
emissions  or  undergo  a  diurnal  heat 
build.  Diesel  vehicles  are  excluded  fi'om 
this  requirement.  Equipment  necessary 
and  specifications  appear  in  §  §  86.108 
throu^  86.114. 

(3)  FimI,  analytical  gas,  and  driving 
schedule  specifications.  Fuel 
specifications  for  exhaust  and 
evaporative  emissions  testing  and  for 
mileage  accumulation  for  gasoline- 
fueled  and  diesel  vehicles  are  specified 
in  S  86.113.  Analytical  gases  are 
specified  in  S  86.114.  The  EPA  Urban 
riynamonieter  Driving  Schedule  (UDDS) 
for  use  in  both  gasoline-fueled  and 
diesel  exhaust  emissions  tests  is 
specified  in  S  86.115  and  Appendix  I. 

14.  A  new  §  86.109-82  is  added  and 
reads  as  fidlows: 

§  86.109-82  Exhaust  gas  sampling 
system;  gasoline-fueled  vehicles. 

(a)(1)  General.  The  exhaust  gas 
sampling  system  described  in  this 
paragraph  is  designed  to  measure  the 
true  mass  of  gaseous  emissions  in  the 
exhaust  of  gasoline-fueled  vehicles.  In 
the  CVS  concept  of  measuring  mass 
emissions,  two  conditions  must  be 
satisfied;  the  total  volume  of  the  mixture 
of  exhaust  and  dilution  air  must  be 
measured,  and  a  continuously 
proportioned  sample  of  volume  must  be 
collected  for  analysis.  Mass  emissions 
are  determined  fiom  the  sample 
concentration  and  total  flow  over  the 
test  period.  ' 

(2)  Positive  displacement  pump.  The 
positive  displacement  pump-coastant 
voliune  sampler  (PDP-CVS),  Figure  B82- 
1,  satisfies  the  firat  condition  by 
metering  at  a  constant  temperature  and 
pressure  through  the  piunp.  The  total 
volume  is  measured  by  counting  the 
revolutions  made  by  the  calibrated 


positive  displacement  pump.  The 
proportional  sample  is  achieved  by 
sampling  at  a  constant  flow  rate. 

(3)  Critical  flow  venturi.  The 
operation  of  the  critical  flow  venturi 
(CFV)  sample  system.  Figure  B82-2,  is 
based  upon  the  principles  of  fluid 
dynamics  associated  with  critical  flow. 
Proportional  sampling  throughout 
temperature  excursions  is  maintained  by 
use  of  a  small  CFV  in  the  sample  line. 
The  variable  mixture  flow  rate  is 
maintained  at  sonic  velocity,  is 
inversely  propmtional  to  the  square  root 
of  the  gas  temperature,  and  is  computed 
continuously.  Since  the  pressure  and 
temperature  are  the  same  at  both 
venturi  inlets,  the  sample  volume  is 
proportional  to  the  total  volume. 

(4)  Other  systems.  Other  sampling 
systems  may  be  used  if  shown  to  yield 
equivalent  results,  and  if  approved  in 
advance  by  the  Administrator. 

(b)  Component  description,  PDP-CVS. 
The  PDP-CVS,  Figure  B^l,  consists  of 
a  dilution  air  ^ter  and  mixing  assembly, 
heat  exchanger,  positive  displacement 
pump,  sampling  system,  and  associated 
valves,  pressure  and  temperature 
sensors.  The  PDP-CVS  shall  conform  to 
the  following  requirements: 

(1)  Static  pressure  v£iriations  at  the 
tailpipe(s)  of  the  vehicle  shall  remain 
within  ±5  inches  of  water  (1.2  kPa)  of 
the  static  pressure  variations  measured 
diuring  a  dynamometer  driving  cycle 
with  no  connection  to  the  tailpipe(s). 
(Sampling  systems  capable  of 
maintaining  the  static  in^ssure  to  within 
±1  inch  of  water  (0.25  kPa)  will  be  used 
by  the  Administrator  if  a  written  request 
substantiates  the  need  for  this  closer 
tolerance.) 

(2)  The  gas  mixture  temperature, 
measured  at  a  point  immediately  ahead 
of  the  positive  displacement  pump,  shall 
be  within  ±10*  F  (6*  C)  of  the  designed 
operating  temperature  at  the  start  of  the 
test.  The  gas  mixture  temperature 
variation  from  its  value  at  the  start  of 
the  test  shall  be  limited  to  ±10*  F  (6*  C) 
during  the  entire  test.  The  temperature 
measiuing  system  shall  have  an 
acciu-acy  and  precision  of  ±2*  F  (1.1*  C). 

(3)  The  pressure  gauges  shall  have  an 
accuracy  and  precision  of  ±1.6  inches 
of  water  (0.4  kPa). 

(4)  The  flow  capacity  of  the  CVS  shall 
be  large  enough  to  virtually  eliminate 
water  condensation  in  the  system.  (300 
to  350  cfm  (0.142  to  0.165  m’/s)  is 
sufficient  for  most  vehicles.) 

(5)  Sample  collection  bags  for  dilution 
air  and  e^^aust  samples  shall  be 
sufficient  size  so  as  not  to  impede 
sample  flow. 

(c)  Component  description,  CFV.  The 
CiV  sample  system.  Figure  B82-2, 
consists  of  a  dilution  air  filter  and 
mixing  assembly,  a  cyclone  particulate 


separator,  a  sampling  venturi,  a  critical 
flow  ventiui,  a  sampling  system  and 
assorted  valves,  and  pressure  and 
temperature  sensors.  The  CFV  sample 
system  shall  conform  to  the  following 
requirements: 

(1)  Static  pressure  variations  at  the 
tailpipe(s)  of  the  vehicle  shall  remain 
within  ±5  inches  of  water  (1.2  kPa)  of 
the  static  pressure  variations  measured 
during  a  dynamometer  driving  cycle 
with  no  connection  to  the  tailpipe(s). 
(Sampling  systems  capable  of 
maintaining  the  static  pressure  to  within 
±1  inch  of  water  (0.25  kPa)  will  be  used 
by  the  Administrator  if  a  written  request 
substantiates  the  need  for  this  closer 
tolerance.) 

(2)  The  temperature  measuring  system 
shall  have  an  accuracy  and  precision  of 
±2*  F  (1.1*  C)  and  a  response  time  of 
0.100  seconds  of  62.5  percent  of  a 
temperature  change  (as  measured  in  hot 
silicone  oil). 

(3)  The  pressure  measuring  system 
shall  have  an  accxiracy  and  precision  of 
±1.6  inches  of  water  (0.4  kPa). 

(4)  The  flow  capacity  of  the  CVS  shall 
be  large  enough  to  virtually  eliminate 
water  condensation  in  the  system.  (300 
to  350  cfin  (0.142  to  0.165  m’/s)  is 
sufficient  for  most  vehicles.) 

(5)  Sample  collection  bags  for  dilution 
air  and  e^^ust  samples  shall  be  of 
sufficient  size  so  as  hot  to  impede 
sample  flow. 

15.  A  new  $  86.110-82  is  added  and 
reads  as  follows: 

{86.110-82  Exhaust  gas  sampling  systenu 
diesel  vehicles. 

(a)  General.  The  exhaust  gas  sampling 
system  described  in  this  paragraph  is 
designed  to  measure  the  true  mass  of 
both  gaseous  and  particulate  emissions 
in  the  exhaust  of  light-duty  Diesel 
vehicles.  This  system  utilizes  the  CVS 
concept  (described  in  {  86.109)  of 
measiiring  mass  emissions.  The  mass  of 
gaseous  emissions  is  determined  finrn 
the  sample  concentration  and  total  flow 
over  the  test  period.  The  mass  of 
particulate  emissions  is  determined  fiom 
a  proportional  mass  sanq>le  collected  on 
a  filter  and  from  the  total  flow  over  the 
test  period.  General  requirements  are  as 
follows: 

(1)  This  sampling  system  requires  the 
use  of  a  PDP-CVS  or  CFV  sample 
system  with  heat  exchanger  connected 
to  a  dilution  tunnel.  Figiu%  B82-3  is  a 
schematic  drawing  of  the  PDP  systan. 
Figure  B82-4  is  a  schematic  drawing  of 
the  CFV  system. 

(2)  Diesel  vehicles  require  a  heated 
flame  ionization  detector  (HFBD)  sample 
for  hydrocarbon  analysis.  The  HFID 
sample  must  be  taken  directly  finm  the 
diluted  exhaust  stream  throu^  a  heated 
probe  in  the  dilution  tunnel. 
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(3)  Bag,  HFID  and  particulate 
sampling  capabilities  as  shown  in  Figure 
B82-3  (or  Figure  B82-4)  are  required  to 
provide  both  gaseous  and  particulate 
emissions  sampling  capabilities  from  a 
single  system. 

(4)  Since  various  conHgurations  can 
produce  equivalent  results,  exact 
conformance  with  these  drawings  is  not 
required.  Additional  components  such 
as  instruments,  valves,  solenoids, 
pumps,  and  switches  may  be  used  to 
provide  additional  information  and 
coordinate  the  functions  of  the 
component  systems. 

(5)  Other  sampling  systems  may  be 
used  if  shown  to  yield  equivalent  results 
and  if  approved  in  advance  by  the 
Administrator. 

(b)  Component  description.  The 
components  necessary  for  Diesel 
exhaust  sampling  shall  meet  the 
following  requirements: 

(1)  The  PDP-CVS,  Figure  B82-3.  shall 
conform  to  all  of  the  requirements  listed 
for  the  exhaust  gas  PDP-CVS 

(§  86.109(b)),  with  one  exception:  A  flow 
rate  of  sufficient  volume  is  reqtiired  to 
maintain  the  diluted  exhaust  stream, 
from  which  the  particulate  sample  flow 
is  taken,  at  a  temperature  of  125“F  (52°C) 
or  less. 

(2)  The  CFV  sample  system.  Figure 
B82-4,  shall  conform  to  all  of  the 
requirements  listed  for  the  exhaust  gas 
CFV  sample  system  (§  86.109(c)),  with 
four  exceptions: 

(i)  A  flow  rate  of  sufficient  volume  is 
required  to  maintain  the  diluted  exhaust 
stream,  from  which  the  particulate 
sample  flow  is  taken,  at  a  temperature 
of  125“F  (52°C)  or  less, 

(ii)  A  heat  exchanger  is  required. 

(iii) The  gas  mixture  temperature, 
measured  at  a  point  immediately  ahead 
of  the  critical  flow  venturi,  shall  be 
within  ±20'’F  (ll'C)  of  the  designed 
operating  temperature  at  the  start  of  the 
test.  The  gas  mixture  temperature 
variation  from  its  value  at  the  start  of 
the  test  shall  be  limited  to  ±20"F  (ll'C) 
during  the  entire  test.  The  temperature 
measuring  system  shall  have  an 
accuracy  and  precision  of  ±2“F  (1.1*C). 

(iv)  The  cyclonic  separator  is  optional. 

(3)  The  transfer  of  heat  from  the 
vehicle  exhaust  gas  shall  be  minimized 
between  the  point  where  it  leaves  the 
vehicle  tailpipe(s)  and  the  point  where  it 
enters  the  dilution  tunnel  airstream.  To 
accomplish  this,  a  short  length  (not  more 
than  12  feet  (365  cm)  if  uninsulated,  or 
not  more  than  20  feet  (610  cm)  if 
insulated)  of  smooth  stainless  steel 
tubing  from  the  tailpipe  to  the  dilution 
tunnel  is  required.  Tliis  tubing  shall  have 
a  maximum  inside  diameter  of  4.0  inches 
(10.2  cm).  Short  sections  of  flexible 
tubing  at  connection  points  are  allowed. 


(4)  The  vehicle  exhaust  shall  be 
directed  downstream  at  the  point  where 
it  is  introduced  into  the  dilution  tunnel. 

(5)  The  dilute  air  shall  be  between 
68T  (20°C)  and  86°F  (30°C)  during  the 
test. 

(6)  The  dilution  tunnel  shall  be: 

(i)  Sized  to  permit  development  of 
turbulent  flow  (Reynold’s  No.  >  >4000) 
and  complete  mixing  of  the  exhaust  and 
dilution  air  between  the  mixing  orifice 
and  each  of  the  two  sample  probes  (i.e., 
the  particulate  probe  and  the  heated  HC 
sample  probe).  It  is  recommended  that 
uniform  mixing  be  demonstrated  by  the 
user. 

(ii)  At  least  8.0  inches  (20.3  cm)  in 
diameter. 

(iii)  Constructed  of  electrically 
conductive  material  which  does  not 
react  with  the  exhaust  components. 

(iv)  Grounded. 

(7)  The  temperature  of  the  diluted 
exhaust  stream  inside  of  the  dilution 
tunnel  shall  be  su^icient  to  prevent 
water  condensation.  However,  the 
sample  zone  dilute  exhaust  temperature 
shall  not  exceed  125*  F  (52*  C)  at  any 
time  during  the  test. 

(8)  The  particulate  sample  probe  shall 
be: 

(i)  Installed  facing  upstream  at  a  point 
where  the  dilution  air  and  exhaust  are 
well  mixed  (i.e.,  near  the  tunnel 
centerline,  approximately  10  tunnel 
diameters  downstream  from  the  point 
where  the  exhaust  enters  the  dilution 
tunnel). 

(ii)  Sufficiently  distant  (radially)  from 
the  total  hydrocarbon  prob,e  so  as  to  be 
free  from  the  influence  of  any  wakes  or 
eddies  produced  by  the  total 
hydrocarbon  probe. 

(iii)  0.5  inch  (1.27  cm)  minimum  inside 
diameter. 

(iv)  The  distance  from  the  sampling 
tip  to  the  filter  holder  shall  be  at  least  5 
probe  diameters  (for  filters  located 
inside  of  the  tunnel),  but  not  more  than 
40.0  inches  (102  cm)  for  filters  located 
outside  of  the  dilution  tunnel. 

(v)  Free  from  sharp  bends. 

(vi)  Configured  so  that  a  clean 
particulate  filter  (including  back-up 
filter)  can  be  selected  simultaneously 
with  the  selection  of  an  empty  gaseous 
emissions  bag. 

(9)  The  flow  rate  through  the 
particulate  probe  shall  be  maintained  to 
a  constant  value  within  ±5  percent  of 
the  set  flow  rate. 

(10)  The  particulate  sample  pump 
shall  be  located  sufficiently  distant  from 
the  dilution  tunnel  so  that  the  inlet  gas 
temperature  is  maintained  at  a  constant 
temperature  (±5.0°  F  (2.8*  C)). 

(11)  The  gas  meters  or  flow 
instrumentation  shall  be  located 
sufficiently  distant  fi-om  the  tunnel  so 


that  the  inlet  gas  temperature  remains 
constant  (±5.0°  F  (2.8°  C)). 

(12)  The  total  hydrocarbon  probe  shall 
be: 

(i)  Installed  facing  upstream  at  a  point 
where  the  dilution  air  and  exhaust  are 
well  mixed  (i.e.,  approximately  10  tunnel 
diameters  downstream  from  the  point 
where  the  exhaust  enters  the  dilution 
tunnel). 

(ii)  Sufficiently  distant  (radially)  from 
the  particulate  probe  so  as  to  be  free 
from  the  influence  of  any  wakes  or 
eddies  produced  by  the  particulate 
probe. 

(iii)  Heated  and  insulated  over  the 
entire  length  to  maintain  a  375°  ±20°  F 
(191*±11°  C)  wo// temperature. 

(iv)  0.19  in.  (0.457  cm)  minimum  inside 
diameter. 

(13)  It  is  intended  that  the  total 
hydrocarbon  probe  be  free  from  cold 
spots  (i.e.,  free  from  spots  where  the 
probe  wall  temperature  is  less  than  355° 
F).  This  will  be  determined  by  a 
temperature  sensor  located  on  a  section 
of  the  probe  wall  outside  of  the  dilution 
tunnel.  The  temperature  sensor  shall  be 
insulated  from  any  heating  elements  on 
the  probe.  The  sensor  shall  have  an 
accuracy  and  precision  of  ±2°  F  (1.1* 

C). 

(14)  The  dilute  exhaust  gas  flowing  in 
the  total  hydrocarbon  sample  system 
shall  be: 

(i)  At  375°  ±10°  F  (191°  ±6*  C) 
immediately  before  the  heated  filter. 

This  will  be  determined  by  a 
temperature  sensor  located  immediately 
upstream  of  the  filter.  The  sensor  shall 
have  an  accuracy  and  precision  of  ±2° 

F  (1.1*  C). 

(ii)  At  375°  F  ±10°  F  (191*  ±6*  C) 
immediately  before  the  HFID.  This  will 
be  determined  by  a  temperature  sensor 
located  at  the  exit  of  the  heated  sample 
line.  The  sensor  shall  have  an  accuracy 
and  precision  of  ±2°  F  (1.1°  C). 

(15)  It  is  intended  that  the  dilute 
exhaust  gas  flowing  in  the  total 
hydrocarbon  sample  system  be  between 
365*F  and  385°F  (185°C  and  197°C). 

(c)  Filters,  particulate  sampling. — (1) 
Filter  acceptance  criteria.  Valid  diesel 
particulate  net  filter  weights  shall  be 
accepted  according  to  the  following 
criteria: 

(i)  During  each  phase  of  the  UDDS, 
dilute  exhaust  will  be  simultaneously 
sampled  by  paired  primary  test  and 
back-up  test  filters. 

(ii)  The  back-up  filter  holder  shall  be 
located  3  to  4  inches  downstream  of  the 
primary  filter  holder. 

(iii)  The  net  weight  of  particulate 
material  collected  on  each  primary  test 
filter  and  each  back-up  test  filter  shall 
be  determined  by  the  procedure  outlined 
in  §  86.139. 
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(iv)  A  ratio  of  net  weights  will  be 
detennined  by  the  following  formula: 

Ratio  of  Mt  «wigMi>B 

(MaeparticiJlate),,^H^  ' 

(Mass  tarticulate)  (Mass  part^^ 

(v)  If  the  ratio  is  greater  than  0.95, 
then  particulate  emissions  calculations 
are  based  on  the  net  weight  of  the 
primary  filter  only. 

(vi)  If  the  ratio  is  less  than  0.95,  then 
particulate  emissions  calculations  are 
based  on  the  combined  net  weights  of 
the  back-up  test  filter  and  the  primary 
test  filter. 

(2)  The  particulate  filter  must  have  a 
minimum  47  mm  diameter  (37  mm  stain 
area).  Larger  diameter  filters  are  also 
acceptable.  (Larger  diameter  filters  may 
be  desirable  in  order  to  reduce  the 
pressure  drop  across  the  filter  when 
testing  vehicles  which  produce  large 
amounts  of  particulate.) 

(3)  The  recommended  minimum 
loadmg  on  the  47  mm  filter  is  2 
milligrams.  Equivalent  loadings  (i.e., 
mass/stain  area)  are  reconunended  for 
larger  filters. 

(4)  Fluorocarbon  coated  glass  fiber 
filters  or  fluorocarbon  based 
(membrane)  filters  are  required  for 
particiilate  collection. 

16.  A  new  §  86.111-82  is  added  and 
reads  as  follows: 

§  86.1 1 1-82  Exhaust  gas  analytical 
system. 

(a)  Schematic  drawings.  Figure  B82-5 
is  a  schematic  drawing  of  the  exhaust 
gas  analytical  system.  The  schematic 
Vagram  of  the  hydroocarbon  analysis 
train  for  diesel  vehicles  is  shown  as  part 
of  Figure  B82-3  (or  Figure  B82-4).  Since 
various  configurations  can  produce 
accurate  results,  exact  conformance 
with  either  drawing  is  not  required. 
Additional  components  such  as 
instruments,  valves,  solenoids,  pumps 
cmd  switches  may  be  used  to  provide 
additional  information  and  coordinate 
the  functions  of  the  component  systems. 

(b)  Major  component  description.  The 
analytical  system.  Figure  B82-5,  consists 
of  a  flame  ionization  detector  (FID)  for 
the  determination  of  hydrocarbons, 
nondispersive  infi’ared  analyzers  (NDIR) 
for  the  determination  of  carbon 
monoxide  and  carbon  dioxide  and  a 
chemiluminescence  analyzer  (CL)  for  the 
determination  of  oxides  of  nitrogen.  A  ■ 
heated  flame  ionization  detector  (HFID) 
is  used  for  the  continuous  determination 
of  hydrocarbons  fi^m  diesel-fueled 


vehicles.  Figure  B82-8  (or  B82-4).  The 
exhaust  gas  analytical  system  shall 
conform  to  the  following  requirements: 

(1)  The  CL  requires  that  the  nitrogen 
diojdde  present  in  the  sample  be 
converted  to  nitric  oxide  before 
analysis.  Other  types  of  analyzers  may 
be  used  if  shown  to  yield  equivalent 
results  and  if  approved  in  advance  by 
the  Administrator. 
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(2)  The  carbon  monoxide  (NDIR) 
analyzer  may  require  a  sample 
conditioning  column  containing  CaS04, 
or  indicating  silica  gel  to  remove  water 
vapor  and  containing  ascarite  to  remove 
carbon  dioxide  from  the  CO  analysis 
stream. 

(i)  If  CO  instruments  which  are 
essentially  free  of  CO2  and  water  vapor 
interference  are  used,  the  use  of  the 
conditioning  column  may  be  deleted,  see 
§§86.122  and  86.144. 

(ii)  A  CO  instrument  will  be 
considered  to  be  essentially  free  of  CO3 
and  water  vapor  interference  if  its 
response  to  a  mixtiue  of  3  percent  COs 
in  Ni  which  has  been  bubbled  through 
water  at  room  temperature  produces  an 
equivalent  CO  response,  as  measured  on 
the  most  sensitive  CO  range,  which  is 
less  than  1  percent  of  full  scale  CO 
concentration  on  ranges  above  300  ppm 
full  scale  or  less  than  3  ppm  on  ranges 
below  300  ppm  full  scale,  see  §  86.122. 

(3)  For  diesel  vehicles  a  continuous 
hydrocarbon  sample  shall  be  measured 
using  a  heated  analyzer  train  as  shown 
in  Figure  B82-3  (or  B82-4).  The  train 
shall  include  a  heated  probe,  a  heated 
continuous  sampling  line,  a  heated 
particulate  filter  and  a  heated 
hydrocarbon  instrument  (HFID) 
complete  with  heated  pump,  filter  and 
flow  control  system. 

(1)  The  response  time  of  this 
instrument  shall  be  less  than  1.5  seconds 
for  90  percent  of  full  scale  response. 

(ii)  Sample  transport  time  from 
sampling  point  to  inlet  of  instrument 
shall  be  less  than  4  seconds. 

(iii)  The  sample  line  and  filter  shall  be 
heated  to  maintain  a  sample  gas 
temperature  of  375* ±  10“  F  (191  ±  6*  C) 
before  the  filter  and  before  ^e  HFID. 

(c)  Other  analyzers  and  equipment 
Other  types  of  analyzers  and  equipment 
may  be  used  if  shown  to  yield 
equivalent  results  and  if  approved  in 
advance  by  the  Administrator. 

17.  A  new  §  86.112-82  is  added  and 
reads  as  follows: 

§  86. 1 1 2-82  Weighing  chamber  (or  room) 
and  microgram  baiance  specifications. 

(a)  Ambient  conditions — (1) 
Temperature.  The  temperature  of  the 
chamber  in  which  the  particulate  filters 
are  conditioned  and  weighed  shall  be 
maintained  to  within  ±  10*  F  (6*  C)  of  a 
set  point  between  68*  F  (20*  C)  and  86*  F 
(30*  C]  during  all  filter  conditioning  and 
filter  weighing.  A  continuous  recording 
of  the  temperature  is  required. 

(2)  Humidity.  The  relative  humidity  of 
the  chamber  in  which  the  particulate 
filters  are  conditioned  and  weighed 
shall  be  maintained  to  within  ±  10 
percent  of  a  set  point  between  30  and  70 
percent  during  all  filter  conditioning  and 


filter  weighing.  A  continuous  recording 
of  the  temperature  is  required. 

(3)  The  environment  shall  be  free  from 
any  ambient  contamints  (such  as  dust) 
that  would  settle  on  the  particulate 
filters  diuing  their  stabilization.  It  is 
required  that  two  reference  filters 
remain  in  the  weighing  room  at  all  times, 
and  that  these  filters  be  weighed  once 
each  24-hour  period.  If  the  weight  of 
either  or  both  of  these  two  reference 
filters  changes  by  more  than  ±  1.0 
percent  of  the  nominal  filter  loading 
(minimum  2  milligrams)  during  the  24- 
hour  period,  then  all  filter  weighings 
taken  diuing  the  24-hour  period  are 
invalid.  Filters  in  the  process  of  being 
stabilized  during  this  period  should  be 
discarded.  The  reference  filters  shall  be 
changed  at  least  once  per  month. 

(b)  Microgram  balance  specifications. 
The  microgram  balance  used  to 
determine  the  weights  of  all  filters  shall 
have  a  precision  (standard  deviation) 
and  a  readability  of  one  microgram. 

18.  A  new  §  86.116-82  is  added  and 
reads  as  follows: 

§  86.1 16-82  Calibrations,  frequency  and 
overview. 

(a)  Calibrations  shall  be  performed  as 
specified  in  §  §  86.117  through  86.126. 

(b)  At  least  yearly  or  after  any 
maintenance  which  could  alter 
background  emission  levels,  evaporative 
enclosure  background  emission 
measurements  shall  be  performed. 

(c)  At  least  monthly  or  after  any 
maintenance  which  could  alter 
calibration,  the  following  calibrations 
and  checks  shall  be  performed: 

(1)  Calibrate  the  hydrocar, bon 
analyzers  (both  evaporative  and 
exhaust  instruments),  carbon  dioxide 
analyzer,  carbon  monoxide  analyzer, 
and  oxides  of  nitrogen  analyzer. 

(2)  Calibrate  the  dynamometer.  If  the 
dynamometer  receives  a  weekly 
performance  check  (and  remains  within 
calibration)  the  monthly  calibration 
need  not  be  performed. 

(3)  Perform  a  hydrocarbon  retention 
check  and  calibration  on  the 
evaporative  emission  enclosure. 

(4)  Calibrate  the  gas  meters  or  flow 
instrumentation  used  for  providing  total 
flow  measurement  for  particulate 
sampling. 

(d)  At  least  weekly  or  after  any 
maintenance  which  could  alter 
calibration,  the  following  calibrations 
and  checks  shall  be  performed: 

(1)  Check  the  oxides  of  nitrogen 
converter  efficiency,  and 

(2)  Perform  a  CVS  system  verification. 

(3)  Run  a  performance  check  on  the 
dynamometer.  This  check  may  be 
omitted  if  the  dynamometer  has  been 
calibrated  within  the  preceding  month. 


(e)  The  CVS  positive  displacement 
pump  or  Critical  Flow  Venturi  shall  be 
calibrated  following  initial  installation, 
major  maintenance  or  as  necessary 
when  indicated  by  the  CVS  system 
verification  (described  in  §  86.119). 

(f)  Sample  conditioning  columns,  if 
used  in  the  CO  analyzer  train,  should  be 
checked  at  a  frequency  consistent  with 
observed  column  life  or  when  the 
indicator  of  the  column  packing  begins 
to  show  deterioration. 

19.  A  new  §  86.120-82  is  added  and 
reads  as  follows: 

§  86.120-82  Gas  meter  or  flow 
Instrumentation  calibration,  particulate 
measurement 

Sampling  for  particulate  emissions 
requires  the  use  of  gas  meters  or  flow 
instrumentation  to  measure  flow  through 
the  particulate  filters.  The  meters  or 
instnimentation  shall  receive  initial  and 
periodic  calibrations  as  follows: 

(a)  Install  a  standard  air  flow 
measurement  device  upstream  of  the  gas 
meter  or  instrument  being  calibrated. 
This  standard  device  shall  measure  air 
flow  at  standard  conditions  with  an 
accuracy  of  ±1  percent.  Standard 
conditions  are  defined  as  68*F  (20*C) 
and  29.92  in.  Hg  (101.3  kPa).  A  critical 
flow  orifice,  a  bellmouth,  or  a  laminar 
flow  element  is  recommended  as  the 
standard  device. 

(b)  Flow  air  through  the  calibration 
system  at  the  sample  flow  rate  used  for 
particulate  testing  and  at  the 
backpressure  which  occurs  during  the 
sample  test. 

(cj  When  the  temperatme  and 
pressure  in  the  system  have  stabilized, 
measure  the  gas  meter  or  instrument 
indicated  volume  over  a  time  period  of 
at  least  5  minutes  and  until  a  flow 
volume  of  at  least  ±1  percent  accuracy 
can  be  determined  by  the  standard 
device.  Record  the  stabilized  air 
temperature  and  pressure  upstream  of 
the  gas  meter  or  instrument  being 
calibrated  and  as  required  for  the 
standard  device. 

(d)  Calculate  air  flow  at  standard 
conditions  as  measured  by  both  the 
standard  device  and  the  gas  meter  or 
instrument  being  calibrated. 

(e)  Repeat  the  procedures  of 
paragraphs  (b)  through  (d)  of  this  section 
using  flow  rates  which  are  10  percent 
above  the  nominal  sampling  flow  rate 
and  10  percent  below  the  nominal 
sampling  flow  rate. 

(f)  If  the  air  flow  at  standard 
conditions  measured  by  the  gas  meter  or 
instrument  being  calibrated  differs  by 
more  than  ±1  percent  from  the  standard 
measurement  at  any  of  the  three 
measured  flow  rates,  then  a  correction 
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shall  be  made  by  either  of  the  following 
two  methods: 

(1)  Mechanically  adjust  the  gas  meter 
or  instrument  so  that  it  agrees  within  1 
percent  of  the  standard  measurement  at 
the  three  specified  flow  rates,  or 

(2)  Develop  a  continuous  best  fit 
calibration  curve  for  the  gas  meter  (as  a 
function  of  the  standard  device  flow 
measurement)  from  the  three  calibration 
points  that  represents  the  data  to  within 
1  percent  at  all  points  to  determine 
corrected  flow. 

(g)  Other  systems.  A  bell  prover  may 
be  used  to  calibrate  the  gas  meter  if  the 
procedure  outlined  in  ANSI  B109.1-1973 
is  used.  Prior  approval  by  the 
Administrator  is  not  required  to  use  the 
bell  prover. 

20.  A  new  §86.121^  is  added  and 
reads  as  follows: 

§  •6.121-62  Hydrocarbon  analyzer 
calibration. 

The  FID  hydrocarbon  analyzer  shall 
receive  the  following  initial  and  periodic 
calibration.  The  HFID  shall  be  operated 
at  a  temperature  of  375”F±10°F 
(191±6*C). 

(a)  Initial  and  periodic  optimization  of 
detector  response.  Prior  to  its 
introduction-frito  service  and  at  least 
annually  thereafter,  the  FID 
hydrocarbon  analyzer  shall  be  adjusted 
for  optimum  hydrocarbon  response. 
Alternate  methods  yielding  equivalent 
results  may  be  used,  if  approved  in 
advance  by  the  Administrator. 

(1)  Follow  the  manufacturer’s 
instractions  or  good  engineering  practice 
for  instrument  startup  and  basic 
operating  adjustment  using  the 
appropriate  fuel  and  zero-grade  air. 

(2)  Optimize  on  the  most  common 
operating  range.  Introduce  into  the 
analyzer  a  propane  in  air  mixture  with  a 
propane  concentration  equal  to 
approximately  90  percent  of  the  most 
common  operating  range. 

(3)  Select  an  operating  fuel  flow  rate 
that  will  give  near  maximum  response 
and  least  variation  in  response  with 
minor  fuel  flow  variations. 

(4)  To  determine  the  optimum  air  flow, 
use  the  fuel  flow  setting  determined 
above  and  vary  air  flow. 

(5)  After  the  optimum  flow  rates  have 
been  determined,  record  them  for  future 
reference. 

(b)  Initial  and  periodic  calibration. 
Prior  to  its  introduction  into  service  and 
monthly  thereafter  the  FID  hydrocarbon 
analyzer  shall  be  calibrated  on  all 
normally  used  instrument  ranges.  Use 
the  same  flow  rate  as  when  analyzing 
sample. 

(1)  Adjust  analyzer  to  optimize 
performance. 


(2)  Zero  the  hydrocarbon  analyzer 
with  zero-grade  air. 

(3)  Calibrate  on  each  normally  used 
operating  range  with  propane  in  air 
calibration  gases  having  nominal 
concentrations  of  15,  30, 45, 60,  75,  and 
90  percent  of  that  range.  For  each  range 
calibrated,  if  the  deviation  from  a  least 
squares  best-fit  straight  line  is  2  percent 
or  less  of  the  value  at  each  data  point 
concentration  values  may  be  calculated 
by  use  of  a  single  calibration  factor  for 
that  range.  If  the  deviation  exceeds  2 
percent  at  any  point  the  best-fit  non¬ 
linear  equation  which  represents  the 
data  to  within  2  percent  of  each  test 
point  shall  be  used  to  determine 
concentration. 

21.  A  new  §  86.127-62  is  added  and 
reads  as  follows: 

§  86.127-82  Teat  procedures;  overview. 

The  procedures  described  in  this  and 
subsequent  sections  are  used  to 
determine  the  conformity  of  vehicles 
with  the  standards  set  forth  in  subpart  A 
for  light-duty  vehicles  and  light-duty 
trucks. 

(a)  The  overall  test  consists  of 
prescribed  sequences  of  fueling,  parking 
and  operatii^  conditions.  Vehicles  are 
tested  for  any  or  all  of  flie  following 
emissions: 

(1)  Gaseous  exhaust  HC,  CO,  NO^, 

COt  (both  gasoline-fueled  and  diesel 
vehicles). 

(2)  Particulates  (diesels  only). 

(3)  Evaporative  HC  (gasoline-fueled 
vehicles  only). 

The  evaporative  portion  of  the  test 
procedure  occurs  before  and  after  the 
exhaust  emission  test,  and  in  some 
cases,  during  the  e^aust  emission  test. 

(b)  The  gasoline-fueled  exhaust 
emission  testis  designed  to  determine 
hydrocarbon,  carbon  monoxide,  and 
oxides  of  nitrogen  mass  emissions  while 
simulating  an  average  trip  in  an  urban 
area  of  7.5  miles  (12.1  kilometers).  The 
test  consists  of  engine  startups  and 
vehicle  operation  on  a  chassis 
dynamometer,  through  a  specified 
driving  schedule.  A  proportional  part  of 
the  diluted  exhaust  is  collected 
continuously  for  subsequent  analysis, 
using  a  constant  volume  (variable 
dilution)  sampler  or  critical  flow  venturi 
sampler. 

(c)  The  diesel  exhaust  emission  test  is 
designed  to  determine  particulate  and 
gaseous  mass  emissions  during  a  test 
similar  to  the  test  in  S  86.127-82(b). 

Dilute  exhaust  is  continuously  analyzed 
for  total  hydrocarbons  using  a  heated 
sample  line  and  analyzer.  I^e  other 
gaseous  emissions,  CO,  CO*  and  NO, 
are  collected  continuously  for  analysis 
as  in  S  86.127-82(b).  Sinuiltaneous  with 


the  gaseous  exhaust  collection  and 
analysis,  particulates  from  a 
proportional  part  of  the  diluted  exhaust 
are  collected  continuously  on  a  filter. 
The  mass  of  particidate  is  determined 
by  the  procedure  described  in  S  86.139. 
lliis  testing  requires  a  dilution  tunnel  as 
well  as  the  constant  volume  sampler. 

(d)  The  evaporative  emissicm  test 
(gasoline-fueled  vehicles  only)  is 
designed  to  determine  hydrocarbon 
evaporative  emissions  as  a  consequence 
of  diurnal  temperature  fluctuation,' 
urban  driving,  and  hot  soaks  daring 
parking.  It  is  associated  with  a  series  of 
events  representative  of  a  motor 
vehicle's  operation,  which  result  in 
hydrocarbra  vapor  losses.  The  test 
procedure  is  designed  to  measure:  > 

(1)  Diimial  breathing  losses  resulting 
from  daily  temperahne  changes, 
measured  by  the  enclosure  technique: 

(2)  Running  losses  from  suspected 
sources  (if  indicated  by  engineering 
analysis  or  vehicle  inspection)  resulting 
from  a  simulated  trip  on  a  chassis 
dynamometer,  measured  by  carbon 
traps;  and 

(3)  Hot  soak  losses,  which  result  when 
the  vehicle  is  parked  and  the  hot  engine 
is  filmed  off,  measured  by  the  enclosure 
technique. 

(e)  &cept  in  cases  of  component 
malfunction  or  failure,  aU  emission 
control  systems  installed  on  or 
incorporated  in  a  new  motor  vehicle 
shall  be  functioning  during  all 
procedures  in  this  subparL  Maintenance 
to  correct  component  malfunction  or 
failure  shall  be  authorized  in  accordance 
with  §  86.076-25. 

22.  A  new  S  86.132-82  is  added  and 
reads  as  follows: 

§  86.132-82  Vehicle  preconditioning. 

(a)  The  vehicle  shall  be  moved  to  the 
test  area  and  the  following  operations 
performed: 

(1)  The  fuel  tank(s)  shall  be  drained 
through  the  provided  fuel  tank(s) 
draints)  and  filled  to  the  prescribed 
“tank  fuel  volume”  with  the  specified 
test  fuel,  8  86.113.  For  the  above 
operations  the  evaporative  emission 
control  system  shall  neither  be 
abnormally  purged  nor  abnormally 
loaded. 

(2)  Within  one  hour  of  being  fueled  the 
vehicle  shall  be  placed,  either  by  being 
driven  or  pushed  on  a  dynamometer 
and  operated  through  one  Urban 
Dynamometer  Driving  Schedule  test 
procedure,  see  8  86.115  and  Appendix  L 
A  test  vehicle  may  not  be  used  to  set 
dynamometer  hors^mwer. 

(3)  For  those  unusual  circumstances 
where  additional  preconditioning  is 
desired  by  the  manufacturer,  su^ 
preconditioning  may  be  allowed  widi 
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the  advance  approval  of  the 
Administrator.  The  Administrator  may 
also  choose  to  conduct  or  require  the 
conduct  of  additional  preconditioning  to 
insure  that  the  evaporative  emission 
control  system  is  stabilized  in  the  case 
of  gasoline  engines,  or  to  insure  that  the 
exhaust  system  is  stabilized  in  the  case 
of  diesel  engines.  The  additional 
preconditioning  shall  consist  of  an 
initial  one  hour  minimum  soak  and,  one, 
two,  or  three  driving  cycles  of  the 
UDDSs  as  described  in  paragraph  (a)(2) 
of  this  section,  each  followed  by  a  soak 
of  at  least  one  hour  with  engine  off, 
engine  compartment  cover  dosed  and 
cooling  fan  off.  The  vehicle  may  be 
driven  off  the  dynamometer  following 
each  UDDS  for  the  soak  period. 

(b)  Within  five  minutes  of  completion 
of  preconditioning,  the  vehide  shall  be 
drh^en  off  the  dynamometer  and  parked. 
The  vehide  shall  be  stored  for  not  less 
than  12  hours  nor  for  more  than  36  hours 
prior  to  the  cold  start  exhaust  test, 
(Gasoline-fueled  vehides  undergo  a  one- 
hour  diiimal  heat  build  prior  to  die  cold 
start  exhaust  test.  A  wait  of  up  to  one 
hour  is  permitted  between  the  end  of  the 
diurnal  heat  build  and  the  beginning  of 
the  cold  start  exhaust  test.  See  §  86.130 
and  Figure  B79-5.) 

(c)  Vehicles  to  W  tested  for 
evaporative  emissions  shall  be 
processed  in  accordance  with 
procedures  in  §§  86.133  through  86.138. 
Vehicles  to  be  tested  for  exhaust 
emissions  only  shall  be  processed 
according  to  S§  86,133  though  86.137. 

23.  A  new  $  86.135-82  is  added  and 
reads  as  follows: 

§  86.135-82  Dynamometer  procedure. 

(a)  Overview — (1)  Gasoline-fueled 
vehicles.  The  dynamometer  run  consists 
of  two  tests,  a  “cold”  start  test  after  a 
minimum  12-hour  and  a  maximum  36 
hour  soak  according  to  the  provisions  of 
§  S  86.132  and  86.133.  and  a  “hot”  start 
test  following  the  “cold”  start  test  by  10 
minutes.  Engine  startup  (with  all 
accessories  turned  off),  iteration  over 
the  UDDS  and  engine  shutdown  make  a 
complete  cold  start  test.  Engine  startup 
and  operation  over  the  first  505  seconds 
of  the  driving  schedule  complete  the  hot 
start  test.  The  exhaust  emissions  are 
diluted  with  ambient  air  and  a 
continuously  proportional  sample  is 
collected  for  analysis  during  each  phase. 
The  composite  samples  collected  in  bags 
are  analyzed  for  hydrocarbon,  carbon 
monoxide,  carbon  dioxide,  and  oxides  of 
nitrogen.  A  parallel  sample  of  the 
dilution  air  is  similarly  analyzed  for 
hydrocarbon,  carbon  monoxide,  carbon 
dioxide,  and  oxides  of  nitrogen. 

|2)  Diesel  vehicles.  The  dynamometer 
run  consists  of  two  tests,  a  “cold”  start 


test  after  a  minimum  12  hours  soak  and 
a  maximum  36  hour  soak  according  to 
the  provisions  of  §§  86.132  and  86,133, 
and  a  “hot”  start  test  following  the 
“cold”  start  by  10  minutes.  Engine 
startup  (with  all  accessories  turned  off), 
operation  over  the  UDDS  and  engine 
shutdown  make  a  complete  cold  start 
test.  Engine  startup  and  operation  over 
the  first  505  seconds  of  the  driving 
schedule  complete  the  hot  start  test  The 
exhaust  emissions  are  diluted  with 
ambient  air  in  the  dilution  tunnel  as 
shown  in  Figure  B82-3  (and  Figure  B82- 
4).  Six  particulate  samples  are  collected 
on  filters  for  weighing;  the  first  sample 
plus  back-up  is  ct^lected  during  the  first 
505  seconds  of  the  cold  start  test;  the 
second  sample  plus  back-up  is  collected 
during  the  remainder  of  the  cold  start 
test  (including  shutdown);  the  third 
sample  phis  back-up  is  collected  during 
the  hot  start  test.  Continuous 
proportional  samples  of  gaseous 
emissions  are  collected  for  analysis 
during  each  test  phase.  The  composite 
samples  collected  in  bags  are  analyzed 
for  carbon  monoxide,  carbon  dioxide, 
and  oxides  of  nitrogen.  Hydrocarbons 
are  sampled  and  analyzed  continuously 
according  to  the  provisions  of  §  86.110. 
Parallel  samples  of  the  dilution  air  are 
similarly  analyzed  for  hydrocarbon, 
carbon  monoxide,  carbon  dioxide,  and 
oxides  of  nitrogen. 

(b)  During  dynamometer  operation,  a 
fixed  speed  cooling  fan  shall  be 
positioned  so  as  to  direct  cooling  air  to 
the  vehicle  in  an  appropriate  manner 
with  the  engine  compartment  cover 
open.  In  the  case  of  vehicles  with  fi-ont 
engine  compartments,  the  fan  shall  be 
squarely  positioned  within  12  inches 
(30.5  centimeters)  of  the  vehicle.  In  the 
case  vehicles  with  rear  engine 
compartments  (or  if  specif  designs 
make  the  above  impractical),  the  cooling 
fan  shall  be  placed  in  a  position  to 
provide  sufficient  air  to  maintain  vehicle 
cooling.  The  fan  capacity  shall  normally 
not  exceed  5300  cfin  (2.50  cubic  meters 
per  second).  If.  however,  the 
manufacturer  can  show  that  during  field 
operation  the  vehicle  receives  additional 
cooling,  and  that  such  additional  cooling 
is  needed  to  provide  a  representative 
test,  the  fan  capacity  may  be  increased 
or  additional  fans  used  if  approved  in 
advance  by  the  Administrator. 

(c)  The  vehicle  speed  as  measured 
from  the  dynamometer  rolls  shall  be 
used.  A  speed  vs.  time  recording,  as 
evidence  of  dynamometer  test  validity, 
shall  be  supplied  on  request  of  the 
Administrator. 

(d)  Practice  runs  over  the  prescribed 
driving  schedule  may  be  performed  at 
test  point,  provided  an  emission  sample 


is  not  taken,  for  the  purpose  of  finding 
the  minimum  throttle  action  to  maintain 
the  proper  speed-time  relationship,  or  to 
permit  sampling  system  adjustment. 

Note. — When  using  two-roll  dynamometers 
a  truer  speed-time  trace  may  be  obtained  by 
minimizing  the  rocking  of  the  vehicle  in  the 
rolls;  the  rocking  of  the  vehicle  changes  the 
tire  rolling  radius  on  each  rolL  This  rocking 
may  be  minimized  by  restraining  the  vehide 
horizontally  (or  nearly  so)  by  using  a  cable 
and  winch. 

(e)  The  drive  wheel  tires  may  be 
inflated  up  to  a  gauge  pressure  of  45  psi 
(310  kPa)  in  order  to  prevent  tire 
damage.  The  drive  wheel  tire  pressure 
shall  be  reported  with  the  test  results. 

(f)  If  the  dynamometer  has  not  been 
operated  during  the  2  hour  period 
immediately  preceding  the  test  it  shall 
be  warmed  up  for  15  minutes  by 
operating  at  30  mph  (48  kph)  using  a 
non-test  vehicle  mr  as  recommended  by 
the  dynamometer  manufacturer. 

(g)  If  the  dynamometer  horsepower 
must  be  adjusted  manually,  it  shall  be 
set  within  1  hour  prior  to  the  exhaust 
emissions  test  phase.  The  test  vehicle 
shall  not  be  used  to  make  this 
adjustment.  Dynamometers  using 
automatic  control  of  preselectable 
power  settings  may  be  set  anytime  prior 
to  the  beginning  of  the  emissions  test. 

(h)  The  driving  distance  as  measured 
by  counting  the  number  of  dynamometer 
roll  or  shaft  revolutions,  shall  be 
determined  for  the  transient  cold  start, 
stabilized  cold  start,  and  transient  hot 
start  phases  of  the  test  The  revolutions 
shall  be  measured  on  the  same  roll  or 
shcift  used  for  measuring  the  vehicle’s 
speed. 

24.  A  new  §  86.136-82  is  added  and 
reads  as  follows: 

§  86.136-82  Engins  starting  and 
restarting. 

(a)  Gasoline-fueled  vehicles.  This 
paragraph  (a)  applies  to  gasoline-fueled 
vehides. 

(1)  The  engine  shall  be  started 
according  to  the  manufacture’s 
recommended  starting  procedures  in  the 
owner’s  manual.  The  initial  20-8econd 
idle  period  shall  begin  when  the  engine 
starts. 

(2)  Choke  operation:  (i)  Vehicles 
equipped  with  automatic  chokes  shall  be 
operated  according  to  the 
manufacturer’s  operating  instructions  in 
the  owner’s  manual,  induding  dioke 
setting  and  “kick-down”  from  cold  fast 
idle. 

(ii)  Vehides  equipped  with  manual 
chokes  shall  be  operated  according  to 
the  manufacturer’s  operating 
instructions  in  the  owner’s  mantmL 

(3)  The  transmission  shall  be  i^aced  in 
gear  15  seconds  after  the  engine  is 
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started.  If  necessary,  braking  may  be 
employed  to  keep  the  drive  wheels  from 
turning. 

(4)  llie  operator  may  use  the  choke, 
accelerator  pedal,  etc.,  where  necessary 
to  keep  the  engine  running. 

(5)  If  the  manufacturer’s  operating 
instructions  in  the  owner’s  manual  do 
not  specify  a  warm  engine  starting 
procedure,  the  engine  (automatic-  and 
manual -choke  engines)  shall  be  started 
by  depressing  the  accelerator  pedal 
about  half  way  and  cranking  the  engine 
until  it  starts. 

(b)  Diesel  vehicles.  ’The  engine  shall 
be  started  according  to  the 
manufacturer’s  recommended  starting 
procedures  in  the  owner’s  manual.  The 
initial  20-second  idle  period  shall  begin 
when  the  engine  starts.  The 
transmission  shall  be  placed  in  gear  15 
seconds  after  the  engine  is  started.  If 
necessary,  braking  may  be  employed  to 
keep  the  drive  wheels  from  turning. 

(c)  If  the  vehicle  does  not  start  after  10 
seconds  of  cranking,  cranking  shall 
cease  and  the  reason  for  failure  to  start 
shall  be  determined.  The  gas  flow 
measuring  device  on  the  constant 
volume  sampler  (usually  a  revolution 
counter]  or  CFV  (and  the  hydrocarbon 
integrator  and  particulate  sampling 
system  when  testing  diesel  vehicles,  see 
§  85.135  Dynamometer  test  runs)  shall 
be  turned  off  and  the  sampler  selector 
valves  placed  in  the  “standby”  position 
during  this  diagnostic  period.  In 
addition,  either  the  CVS  should  be 
turned  off.  or  the  exhaust  tube 
disconnected  from  the  tailpipe  during 
the  diagnostic  period.  If  failure  to  start  is 
an  operational  error,  the  vehicle  shall  be 
rescheduled  for  testing  from  a  cold  start. 

(1)  If  a  failure  to  start  occurs  during 
the  cold  portion  of  the  test  and  is  caused 
by  a  vehicle  malfunction,  corrective 
action  of  less  than  30  minutes  duration 
may  be  taken  (according  to  S  86.078-25), 
and  the  test  continued.  All  sampling 
system(s)  shall  be  reactivated  at  the 
same  time  cranking  begins.  When  the 
engine  starts,  the  driving  schedule 
timing  sequence  shall  begin.  If  failure  to 
start  is  caused  by  vehicle  malfunction 
and  the  vehicle  cannot  be  started,  the 
test  shall  be  voided,  the  vehicle 
removed  from  the  dynamometer,  and 
corrective  action  may  be  taken 
according  to  §  86.078-25.  The  reason  for 
the  malfunction  (if  determined)  and  the 
corrective  action  taken  shall  be  reported 
to  the  Administrator. 

(2)  If  a  failure  to  start  occurs  during 
the  hot  start  portion  of  the  test  and  is 
caused  by  vehicle  malfunction,  the 
vehicle  must  be  started  within  one 
minute  of  key  on.  All  sampling  system(s) 
shall  be  reactivated  at  the  same  time 
cranking  begins.  When  the  engine  starts. 


the  driving  schedule  timing  sequence 
shall  begin.  If  the  vehicle  cannot  be 
started  within  one  minute  of  key  on,  the 
test  shall  be  voided,  the  vehicle 
removed  from  the  dynamometer, 
corrective  action  taken  (according  to 
§  86.078-25),  and  the  vehicle 
rescheduled  for  testing.  ’The  reason  for 
the  malfunction  (if  determined)  and  the 
corrective  action  taken  shall  be  reported 
to  the  Administrator. 

(d)  If  the  engine  “false  starts”  the 
operator  shall  repeat  the  recommended 
starting  procedure  (such  as  resetting  the 
choke,  etc.). 

(e)  Stalling:  (1)  If  the  engine  stalls 
during  an  idle  period,  the  engine  shall  be 
restarted  immediately  and  the  test 
continued.  If  the  engine  cannot  be 
started  soon  enough  to  allow  the  vehicle 
to  follow  the  next  acceleration  as 
prescribed,  the  driving  schedule 
indicator  shall  be  stopped.  When  the" 
vehicle  restarts,  the  crying  schedule 
indicator  shall  be  reactivated. 

(2)  If  the  engine  stalls  during  some 
operating  mode  other  than  idle,  the 
driving  schedule  indicator  shall  be 
stopped,  the  vehicle  shall  then  be 
restarted  and  accelerated  to  the  speed 
required  at  that  point  in  the  driving 
schedule  and  the  test  continued.  During 
acceleration  to  this  point,  shifting  shall 
be  performed  in  accordance  with 

§  86.128. 

(3)  If  the  vehicle  will  not  restart  within 
one  minute,  the  test  shall  be  voided,  the 
vehicle  removed  from  the  dynamometer, 
corrective  action  taken,  and  the  vehicle 
rescheduled  for  test.  The  reason  for  the 
malfunction  (if  determined]  and  the 
corrective  action  taken  shall  be  reported 
to  the  Administrator. 

25.  A  new  §  86.137-82  is  added  and 
reads  as  follows: 

§  86. 1 37-82  Dynamometer  test  run, 
gaseous  and  particulate  emissions. 

(a)  General. — (1)  Gasoline-fueled 
vehicles.  The  vehicle  shall  be  allowed  to 
stand  with  the  engine  turned  off  for  a 
period  of  not  less  than  12  hours  or  more 
than  36  hours  before  the  cold  start 
exhaust  emission  test.  The  cold  start 
exhaust  test  shall  follow  the  diurnal 
breathing  loss  test  by  not  more  than  one 
hour.  ’The  vehicle  shall  be  stored  prior  to 
the  emission  test  in  such  a  manner  that 
precipitation  (e.g..  rain  or  dew)  does  not 
occur  on  the  vehicle.  'The  complete 
dynamometer  test  consists  of  a  cold 
start  drive  of  7.5  miles  (12.1  kilometers) 
and  simulates  a  hot  start  drive  of  7.5 
miles  (12.1  kilometers).  The  vehicle  is 
allowed  to  stand  on  the  dynamometer 
during  the  10  minute  time  period 
between  the  cold  and  hot  start  tests.  The 
cold  start  test  is  divided  into  two 
periods.  The  first  period,  representing 


the  cold  start  “transient”  phase, 
terminates  at  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505 
seconds  of  the  driving  schedule.  The 
second  period,  representing  the 
“stabilized”  phase,  consists  of  the 
remainder  of  the  driving  schedule 
including  engine  shutdown.  The  hot  start 
test,  similarly,  consists  of  two  periods. 
’The  first  period,  representing  the  hot 
start  “transient”  phase,  terminates  at 
the  same  point  in  driving  schedule  as 
the  first  period  of  the  cold  start  test.  'The 
second  period  of  the  hot  start  test, 
“stabilized”  phase,  is  assumed  to  be 
identical  to  the  second  period  of  the  cold 
start  test.  Therefore,  the  hot  start  test 
terminates  after  the  first  period  (505^ 
seconds)  is  run. 

(2)  Diesel  vehicles.  'The  vehicle  shall 
be  allowed  to  stand  with  the  engine 
turned  ofi  for  a  period  of  not  less  than  12 
hours  or  more  than  36  hours  before  the 
cold  start  exhaust  emission  test.  The 
vehicle  shall,  be  stored  prior  to  the 
emission  test  in  such  a  meuiner  that 
precipitation  (e.g.,  rain  or  dew]  does  not 
occur  on  the  vehicle.  The  complete 
dynamometer  test  consists  of  a  cold 
start  drive  of  7.5  miles  (12.1  km),  and 
simulates  a  hot  start  drive  of  7.5  miles 
(12.1  km).  The  vehicle  is  allowed  to 
stand  on  the  dynamometer  during  the  10 
minute  time  period  between  the  cold 
and  hot  start  tests.  The  cold  start  test  is 
divided  into  two  periods.  ’The  first 
period,  representing  the  cold  start 
“transient”  phase,  terminates  at  the  end 
of  the  deceleration  which  is  scheduled 
to  occur  at  505  seconds  of  the  driving 
schedule.  The  second  period, 
representing  the  “stabilized”  phase, 
consists  of  ^e  remainder  of  the  driving 
schedule  including  engine  shutdown. 

The  hot  start  test,  similarly,  consists  of 
two  periods.  The  first  period, 
representing  the  start  of  the  “transient” 
phase,  terminates  at  the  same  point  in 
the  driving  schedule  as  the  first  period 
of  the  cold  start  test.  ’The  second  period 
of  the  hot  start  test,  “stabilized”  phase, 
is  assumed  to  be  identical  to  the  second 
period  of  the  cold  start  test.  Therefore, 
the  hot  start  test  terminates  after  the 
first  period  (505  seconds)  is  run. 

(b)  The  following  steps  shall  be  taken 
for  each  test: 

(1)  Place  drive  wheels  of  vehicle  on 
dynamometer  without  starting  engine. 

(2)  Open  the  vehicle  engine 
compartment  cover  and  position  the 
cooling  fan. 

(3)  With  the  sample  selector  valves  in 
the  “standby”  position  connect 
evacuated  sample  collection  bags  to  the 
dilute  exhaust  and  dilution  air  sample 
collection  systems. 

(4)  Start  the  CVS  (if  not  already  on), 
the  sample  pumps  (except  the  diesel 
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particulate  sample  pump,  if  applicable), 
the  temperature  recorder,  the  vehicle 
cooling  fan,  and  the  heated  hydrocarbon 
analysis  recorder  (diesels  only).  (The 
heat  exchanger  of  the  constant  volume 
sampler,  if  used,  diesel  hydrocarbon 
analyzer  continuous  sample  line  and 
filter,  if  applicable,  should  be  preheated 
to  their  respective  operating 
temperatures  before  the  test  begins.) 

(5)  Adjust  the  sample  flow  rates  to  the 
desired  flow  rate  and  set  the  gas  flow 
measuring  devices  to  zero. 

(i)  For  gaseous  samples  (except 
hydrocarbon  samples),  the  minimum 
flow  rate  is  0.17  cfm  (0.08  l/s). 

(ii)  For  hydrocarbon  samples,  the 
minimum  HD  (or  HHD  in  the  case  of 
diesels)  flow  rate  is  0.067  cfm  (0.031 1/ 
sec). 

Note. — CFV  sample  flow  rate  is  flxed  by 
the  venturi  design. 

(6)  Attach  the  exhaust  tube  to  the 
vehicle  tailpipe(s). 

(7)  Carefully  install  a  particulate 
sample  Alter  into  each  of  the  Alter 
holders  for  diesel  tests.  The  filters  must 
be  handled  only  with  forceps  or  tongs. 
Rough  or  abrasive  Alter  handling  will 
result  in  erroneous  weight 
determination. 

(8)  Start  the  gas  flow  measuring 
device,  position  the  sample  selector 
valves  to  direct  the  sample  flow  into  the 
“transient”  exhaust  sample  bag  and  the 
“transient"  dilution  air  sample  bag  (turn 
on  the  diesel  hydrocarbon  analyzer 
system  integrator,  mark  the  recorder 
chart,  start  particulate  sample  pump  No. 
1,  and  record  both  gas  meter  or  flow 
measurement  instrument  readings,  if 
applicable),  turn  the  key  on,  and  start 
cranking  the  engine. 

(9)  Fifteen  seconds  after  the  engine 
starts,  place  the  transmission  in  gear. 

(10)  Twenty  seconds  after  the  engine 
starts,  begin  the  initial  vehicle 
acceleration  of  the  driving  schedule. 

(11)  Operate  the  vehicle  according  to 
the  Urban  Dynamometer  Driving 
Schedule  (§  86.115). 

Note. — During  diesel  testing,  adjust  the 
flow  rate  through  the  particulate  sample 
probe  to  maintain  a  constant  value  within  ±5 
percent  of  the  set  flow  rate.  Record  the 
average  termperature  and  pressure  at  the  gas 
meter  or  flow  instrument  inlet.  If  the  set  flow 
rate  cannot  be  maintained  because  of  high 
particulate  loading  on  the  Alter,  the  test  shall 
be  terminated.  The  test  shall  be  rerun  using  a 
lower  flow  rate,  or  larger  diameter  Alter,  or 
both. 

(12)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505 
seconds,  simultaneously  switch  the 
sample  flows  from  the  “transient”  bags 
to  the  “stabilized”  bags,  switch  off  gas 
flow  measuring  device  No.  1,  (switch  off 


the  No.  1  diesel  hydrocarbon  integrator 
and  the  No.  1  particulate  sample  pump, 
mark  the  diesel  hydrocarbon  recorder 
chart,  and  close  valves  isolating 
particulate  Alter  No.  1.  if  applicable)  and 
start  gas  flow  measuring  device  No.  2 
(and  start  the  diesel  hy^ocarbon 
integrator  No.  2  and  the  No.  2  particulate 
sample  pump  and  open  valves  isolating 
particulate  Alter  No.  2,  if  applicable). 
Before  the  acceleration  which  is 
scheduled  to  occur  at  510  seconds, 
record  the  measured  roll  or  shaft 
revolutions  and  reset  the  counter  or 
switch  to  a  second  counter.  As  soon  as 
possible  transfer  the  “transient”  exhaust 
and  dilution  air  samples  to  the 
analytical  system  and  process  the 
samples  according  to  §  86.140  obtaining 
a  stabilized  reading  of  the  exhaust 
sample  on  all  analyzers  within  20 
minutes  of  the  end  of  the  sample 
collection  phase  of  the  test. 

(13)  Turn  the  engine  off  2  seconds 
after  the  end  of  the  last  deceleration  (at 
1,369  seconds). 

(14)  Five  seconds  after  the  engine 
stops  running,  simultaneously  turn  off 
gas  flow  measuring  device  No  2  (and  the 
diesel  hydrocarbon  integrator  No  2, 
mark  the  hydrocarbon  recorder  chart, 
turn  off  the  No.  2  particulate  sample 
pump  and  close  the  valves  isolating 
particulate  Alter  No.  2,  if  applicable)  and 
position  the  sample  selector  valves  to 
the  “standby”  position  (and  open  the 
valves  isolating  particulate  Alter  No.  1,  if 
applicable).  Record  the  measured  roll  or 
shaft  revolutions,  (both  gas  meter  or 
flow  measurement  instrumentation 
readings),  and  re-set  the  counter.  As 
soon  as  possible,  transfer  the 
“stabilized”  exhaust  and  dilution  air 
samples  to  the  analytical  system  and 
process  the  samples  according  to 

§  86.140,  obtaining  a  stabilized  reading 
of  the  exhaust  sample  on  all  analyzers 
within  20  minutes  of  the  end  of  the 
sample  collection  phase  of  the  test. 
(Carefully  remove  both  pairs  of 
particulate  sample  Alters  from  their 
respective  holders,  and  place  each  in  a 
separate  petri  dish,  and  cover,  if 
applicable.) 

(15)  Immediately  after  the  end  of  the 
sample  period,  turn  off  the  cooling  fan 
and  close  the  engine  compartment 
cover. 

(16)  Turn  off  the  CVS  or  disconnect 
the  exhaust  tube  from  the  tailpipe(s)  of 
the  vehicle. 

(17)  Repeat  the  steps  in  paragraph 

(b)(2)  through  (b)(ll)  of  this  section  for 
the  hot  start  test,  except  only  two 
evacuated  sample  bags  (and  only  one 
pair  of  particulate  sample  Alters  if 
applicable)  are  required;  one  bag  is  for 
sampling  exhaust  gas  and  the  other  bag 
is  for  sampling  dilution  air.  The  step  in 


paragraph  (b)(8)  of  this  section  shall 
begin  between  9  and  11  minutes  after 
the  end  of  the  sample  period  for  the  cold 
start  test. 

(18)  At  the  end  of  the  deceleration 
which  is  scheduled  to  occur  at  505 
seconds,  simultaneously  turn  off  gas 
flow  measuring  device  No.  1  (and  the 
diesel  hydrocarbon  integrator  No,  1, 
mark  the  diesel  hydrocarbon  recorder 
chart  and  turn  off  the  No.  1  particulate 
sample  pump,  if  applicable)  and  position 
the  sample  selector  valve  to  the 
“standby”  position.  (Engine  shutdown  is 
not  part  of  the  hot  start  test  sample 
period.)  Record  the  measured  roll  or 
shaA  revolutions  (and  the  No.  1  gas 
meter  reading  or  flow  measurement 
instrument).  (Carefully  renmve  the  third 
pair  of  particulate  sample  Alters  from  its 
holder  and  place  in  a  clean  petri  dish 
and  cover,  if  applicable.) 

(19)  As  soon  as  possible,  transfer  the 
hot  start  “transient”  exhaust  and 
dilution  air  samples  to  the  analytical 
system  and  process  the  samples 
according  to  §  86.140  obtaining  a 
stablized  reading  of  the  exhaust  sample 
on  all  analyzers  within  20  minutes  of  the 
end  of  the  sample  collection  phase  of 
the  test. 

(20)  As  soon  as  possible,  and  in  no 
case  longer  than  one  hour  afler  the  end 
of  the  hot  start  phase  of  the  test  transfer 
the  six  particulate  Alters  to  the  weighing 
chamber  for  post-test  conditioning,  if 
applicable. 

(21)  Disconnect  the  exhaust  tube  Avm 
the  vehicle  tailpipe(s)  and  drive  the 
vehicle  from  dynamometer. 

(22)  The  CVS  or  CFV  may  be  turned 
off,  if  desired. 

(23)  Vehicles  to  be  tested  for 
evaporative  emissions  will  proceed 
according  to  §  86.138.  For  all  others  this 
completes  the  test  sequence. 

26.  A  new  §  86.139-82  is  added  and 
reads  as  follows: 

§  86.139-82  Diesel  particulate  filter 
handOng  and  weighi^ 

(a)  At  least  8  horn's,  but  not  more  than 
56  hours  before  the  test,  place  each  Alter 
in  an  open,  but  protected,  petri  dish  and 
place  in  the  weighing  chamber  which 
meets  the  humidity  and  temperature 
speciAcations  of  §  86.112. 

(b)  At  the  end  of  the  8  to  56  hour 
stabilization  period,  weigh  the  Alter  on  a 
balance  having  a  precision  of  one 
microgram.  Record  this  weight.  This 
reading  is  the  tare  weight. 

(c)  T^  Alter  shall  then  be  stored  in  a 
covered  petri  dish  which  shall  remain  in 
the  weighing  chamber  until  needed  for 
testing. 

(d)  If  the  Alter  is  not  used  within  one 
hour  of  its  removal  from  the  weighing 
chamber,  it  shall  be  re-weighed. 
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(e)  After  the  test,  and  after  the  sample 
filter  is  returned  to  the  weighing  room, 
condition  it  for  at  least  1  hour  but  not 
more'  than  56  hours.  Then  weigh  a 
second  time.  This  latter  reading  is  the 
gross  weight  of  the  filter.  Record  this 
weight. 

(f)  The  net  weight  (Pe)  is  the  gross 
wei^t  minus  the  tare  weight. 

Note. — Should  the  sample  on  the  filter  . 
contact  the  petri  dish  or  any  other  surface, 
the  test  is  void  and  must  be  rerun. 

27.  A  new  §  86.140-82  is  added  and 
reads  as  follows: 

§  86.140-82  Exhaust  sample  analysis. 

The  following  sequence  of  operations 
shall  be  performed  in  conjuncfion  with 
each  series  of  measurements: 

(a)  for  CO,  COs,  NO,  and  gasoline  HC: 

'(1)  Zero  the  analyzers  and  obtain  a 

stable  zero  reading.  Recheck  after  tests. 

(2)  Introduce  span  gases  and  set 
instrument  gains.  In  order  to  avoid 
errors,  span  and  calibrate  at  the  same 
flow  rates  used  to  analyze  the  test 
sample.  Span  gases  should  have 
concentrations  equal  to  75  to  100  percent 
of  full  scale.  If  gain  has  shifted 
significantly  on  thr  analyzers,  check  the 
calibrations.  Show  actual 
concentrations  on  chart. 

(3)  Check  zeros;  repeat  the  procedure 
in  paragraphs  (a)  (1)  and  (2)  of  this 
section  if  required. 

(4)  Check  flow  rates  and  pressings. 

(5)  Measure  HC,  CO,  COa  and  NO, 
concentrations  of  samples. 

(6)  Check  zero  and  span  points.  If 
difference  is  greater  than  2  percent  of 
full  scale,  repeat  the  procedure  in 
paragraphs  (a)  (1)  through  (5)  of  this 
section. 

(b)  For  diesel  HC: 

(1)  Zero  HFID  analyzer  and  obtain  a 
stable  zero  reading. 

(2)  Introduce  span  gas  and  set 
instrument  gains.  Span  gas  should  have 
concentration  equal  to  75  to  100  percent 
of  full  scale., 

(3)  Check  zero  as  in  paragraph  (b)(1) 
of  this  section. 

(4)  Introduction  of  zero  and  span  gas 
into  the  analyzer  can  be  accomplished 
by  either  of  the  following  methods: 

(i)  Close  heated  valve  in  HC  sample 
(see  Figxu^s  B82-3  or  B82-4),  and  allow 
gases  to  enter  HFID.  Extreme  care 
should  be  taken  not  to  introduce  gases 
under  high  pressure. 

(ii)  Connect  zero  and  span  line 
directly  to  HC  sample  probe  and 
introduce  gases  at  a  flow  rate  between 
190  percent  and  210  percent  of  the  HFID 
flow  rate  (see  Figures  B82-3A  or  B82- 
4A).  Excess  flow  must  be  allowed  to  exit 
probe  inlet. 

BILUNQ  CODE  SSSO-OI-M 
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Note. — ^In  order  to  minimize  errors,  HFID 
flow  rate  and  pressure  during  zero  and  span 
(and  background  bag  reading]  must  be 
exactly  the  same  as  that  used  during  testing. 

{5]  Continuously  record  (integrate 
electronically  if  desired)  dilute 
hydrocarbon  emissions  levels  during 
test.  Background  samples  are  collected 
in  sample  bags  and  analyzed  as  in 
paragraph  (4}(i}  or  (4](ii)  of  this  section. 

(6)  Check  zero  and  span  as  in 
paragraph  (b)(1)  throu^  (b)(4)(i]  or 

(4](ii)  of  this  section.  If  difference  is 
greater  than  2  percent  of  full  scale,  void 
test  and  check  for  HC  “hangup”  or 
electronic  drift  in  analyzer. 

28.  A  new  §  86.142-82  is  added  and 
reads  as  follows: 

§  86.142-82  Records  required. 

The  following  information  shall  be 
recorded  with  respect  to  each  test: 

(a)  Test  number. 

(b)  System  or  device  tested  (brief 
description). 

(c)  Date  and  time  of  day  for  each  part 
of  the  test  schedule. 

(d)  Instrument  operated. 

(e)  Driver  or  operator. 

(f)  Vehicle:  ID  number,  manufacturer, 
model  year,  standards,  engine  family, 
evaporative  emissions  family,  basic 
engine  description  (including 
displacement,  number  of  cylinders, 
tmbocharger  used,  and  catalyst  usage), 
fuel  system  (including  number  of 
carburetors,  number  of  carburetor 
barrels,  fuel  injection  type  and  fuel 
tank(s)  capacity  and  location),  engine 
code,  gross  vehicle  weight  rating,  inertia 
weight  class,  actual  curb  weight  at  zero 
miles,  actual  road  load  at  50  mph  (80 
kph),  transmission  configuration,  rpm 
and  drive  wheel  tire  pressure,  as 
applicable. 

(g)  Indicated  road  load  power 
absorption  at  50  mph  (80  kph)  and 
dynamometer  serial  number.  As  an 
alternative  to  recording  the 
dynamometer  serial  number,  a  reference 
to  a  vehicle  test  cell  number  may  be 
used,  with  the  advance  approval  of  the 
Administrator,  provided  the  test  cell 
records  show  the  pertinent  information. 

(h)  All  pertinent  instrument 
information  such  as  tuning — gain — serial 
number — detector  number — ^range.  As 
an  alternative  a  reference  to  a  vehicle 
test  cell  number  may  be  used,  with  the 
advance  approval  of  the  Administrator, 
provided  test  cell  calibration  records 
show  the  pertinent  instrument 
information. 

(i)  Recorder  charts:  Identify  zero, 
span,  exhaust  gas,  and  dilution  air 
sample  traces. 

(j)  Test  cell  barometric  pressure, 
ambient  temperature,  and  humidity. 


Note. — ^A  central  laboratory  barometer 
may  be  used:  Provided.  That  individual  test 
cell  barometric  pressures  are  shown  to  be 
within  ±0.1  percent  of  the  barometric 
pressure  at  the  central  barometer  location. 

(k)  Fuel  temperatures,  as  prescribed. 

(l)  Pressure  of  the  mixttu-e  of  exhaust 
and  dilution  air  entering  the  CVS 
metering  device  (or  pressure  drop  across 
the  CFV),  the  pressure  increase  across 
the  device,  and  the  temperature  at  the 
inlet.  The  temperature  may  be  recorded 
continuously  or  digitally  to  determine 
temperature  variations. 

(m)  The  number  of  revolutions  of  the 
positive  displacement  pump 
accumulated  during  each  test  phase 
while  exhaust  samples  are  being 
collected.  The  number  of  standard  cubic 
feet  metered  by  a  critical  flow  venturi 
during  each  test  phase  would  be  the 
equivalent  record  for  a  CFV. 

(n)  The  humidity  of  the  dilution  air. 

Note. — If  conditioning  columns  are  not 
used  (see  §§  86.122  and  86.144]  this 
measurement  can  be  deleted.  If  the 
conditioning  columns  are  used  and  the 
dilution  air  is  taken  from  the  test  cell,  the 
ambient  humidity  can  be  used  for  this 
measurement. 

(o)  The  temperature  of  the  gas  flowing 
in  the  heated  sample  line  before  the 
heated  filter,  and  also  before  the  HFID, 
and  the  temperature  of  the  control 
system  of  the  heated  hydrocarbon 
detector  (for  diesel  vehicles  only). 

(p)  The  driving  distance  for  each  of 
the  three  phases  of  the  test,  calculated 
fi‘om  the  measured  roll  or  shaft 
revolutions. 

(q)  Additional  required  records  for 
diesel  vehicles.  (1)  Pressure  and 
temperahire  of  the  dilute  exhaust 
mixture  (and  background  air  if  sampled) 
at  the  inlet  to  the  gas  meter  used  for 
particulate  sampling. 

(2)  The  temperature  of  the  dilute 
exhaust  mixture  inside  the  dilution 
tunnel  near  the  inlet  of  the  particulate 
probe. 

(3)  Gas  meter  or  flow  measurement 
instrumentation  readings  at  the  start  of 
each  sample  period  and  at  the  end  of 
each  sample  period. 

(4)  The  stabilized  pre-test  weight  and 
post-test  weight  of  each  particulate 
sample  and  back-up  filter. 

(5)  Continuous  temperature  and 
humidity  recording  of  the  ambient  air  in 
which  the  particulate  filters  were 
stabilized. 

29.  A  new  §  86.145-82  is  added  and 
reads  as  follows: 

§  86.145-82  Calculations;  particulate 
emissions. 

(a)  The  final  reported  test  results  for 
the  mass  of  particulate  (Mp)  in  grams/ 
mile  shall  be  computed  as  follows. 


Mp  =  0.43(Mp,  -I-  MpJ  /  (Md^  -I-MdJ 
+  0.57  (Mp^  -I-  MpJ  /  (Mp^  -t-  MpJ 

where: 

(1)  Mp,  =  Mass  of  particulate  determined 
from  the  “transient”  phase  of  the  cold  start  test, 
in  grams  per  test  phase.  (See  S  86.110-82(c](l) 
for  determination.) 

(2)  Mp,  =  Mass  of  particulate  determined 
from  the  “stabilized”  phase  of  the  cold  start 
test,  in  grams  per  test  phase.  (See 
§  86.110-82(c](l]  for  determination.) 

(3)  Mp,  =  Mass  of  particulate  determined 
from  the  “transient”  phase  of  the  hot  start  test, 
in  grams  per  test  phase.  (See  S  86.110-82(c](l) 
for  determination.) 

(4)  Dd  =  The  measimed  driving  distance 
from  the  “transient”  phase  of  the  cold  start 
test,  in  miles. 

(5)  D,  =  The  measured  driving  distance 
from  the  "stabilized”  phase  of  the  cold  start 
test,  in  miles. 

(6)  Dbt  =  The  measured  driving  distance 
from  the  “transient”  phase  of  the  hot  start 
test,  in  miles. 

(b)  The  mass  of  particulate  for  each 
phase  of  testing  is  determined  as 
follows: 

Mp,=  [V.U.,  +  V^X  -^1  -  l/DF)] 

I  Vepj  Vjp  J 

where: 

(1)  j  =  1,  2  or  3  depending  on  which  phase 
the  mass  of  particulate  is  being  determined 
for  (i.e.,  the  “transient”  phase  of  the  cold  start 
test,  the  “stabilized”  phase  of  the  cold  start 
test,  or  the  “transient”  phase  of  the  hot  start 
test). 

(2)  Vgdz  =  Total  dilute  exhaust  volume  in 
cubic  meters  per  test,  corrected  to  standard 
conditions  528’’R  (293K)  and  29.92  in  Hg  (101.3 
kPa).  Vmix  is  further  defined  in  §  86.144. 

(3) P,=mass  of  particulate  per  test  on  the 
exhaust  fllter(s),  grams. 

(4)  =  mass  of  particulate  on  the 
“backgroimd”  filter,  grams. 

(i)  The  background  particulate  level, 

Pb,  inside  the  dilution  air  filter  box  at 
EPA  is  very  low.  Pb  will  be  assumed  = 

0,  and  background  particulate  samples 
will  not  be  taken  with  each  exhaust 
sample.  It  is  recommended  that 
background  particulate  checks  be  made 
periodically  to  verify  the  low  level. 

(ii)  Any  manufacturer  may  make  the 
same  assumption  without  prior  EPA 
approval. 

(iii)  If  Pb  is  assumed  =  0,  then  no 
background  correction  is  made.  The 
equation  for  particulate  mass  emissions 
then  reduces  to: 

[Vmlx,  +  VgpJ  X  Pg 
- V - 

ePi 

(6)  Vcp  =  total  volume  of  sample  pulled 
through  the  filter,  cubic  feet  at  standard 
conditions. 

^  V,p  X  (Pbe, -t- P.p)  X  528 
Tip  X  29.92 
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where: 

(>)  V,,  =  corrected  (according  to  procedure 
specihed  in  S  85.120)  ^lute  exhaust  sample 
volume,  cubic  feet. 

(ii)  Ptv  =  barometric  pressure,  in  Hg. 

(iii)  P),  =  pressure  elevation  above 
ambient  measured  at  the  inlet  to  the  dilute 
exhaust  sample  gas  meter  or  flow  instrument, 
in  Hg.  (For  most  gas  meters  with  unrestricted 
discharge  P|p  is  negligible  and  can  be 
assumed  =  0.) 

(iv)  Tt,  =  average  temperature  of  the  dilute 
exhaust  sample  at  the  inlet  to  the  gas  meter 
or  flow  instrument,  *R. 

(7)  Vkp  =  total  volume  of  the  background 
sample,  cubic  feet  at  standard  conditions. 

(Vbp  is  not  required  if  Pb  is  assumed  =  0.)  It  is 
calculated  using  the  following  formula: 

y  V.b  X  (Pb„ -I- PJ  X  528 
T«,  X  29.92 

where: 

(i)  V.b  =  corrected  (according  to  procedure 
specified  in  S  85.120]  background  sample 
volume,  cubic  feet. 

(ii)  Piwr  =  barometric  pressure,  in.  Hg. 

(iii)  P|b= pressure  elevation  above  ambient 
measured  at  the  inlet  to  the  background  gas 
meter  or  flow  Instrument  in  Hg.  (For  most 
gas  meters  with  unrestricted  discharge  Pu,  is 
negligible  and  can  be  assumed =0.) 

(iv)  T|b= average  temperature  of  the 
back^ound  sample  at  the  inlet  to  the  gas 
meter  or  flow  instrument  °R. 

(8)  DF= dilution  factor.  (DF  is  not  required 
if  Pb  is  assumed =0.) 

30.  Section  88.605  is  amended  by 
adding  paragraph  (a)(l)(iii)(E)  to  read  as 
follows: 

§  86. 605  Maintenance  of  records;  submittal 
of  information. 

(a)  *  *  * 

(1)  *  ‘  * 

(iii)  ‘  *  * 

(E)  Additional  required  records  for 
diesel  vehicles. 

(1)  Pressure  and  temperature  of  the 
dilute  exhaust  mixture  (and  background 
air  if  sampled)  at  the  inlet  to  the  gas 
meter  or  flow  measurement 
instrumentation  used  for  particulate 
sampling. 

[2)  The  temperature  of  the  dilute 
exhaust  mixture,  inside  the  dilution 
tunnel  near  particulate  probe  inlet 

(J)  Gas  meter  or  flow  measurement 
instrumentation  readings  at  the  start  of 
each  sample  period  and  at  the  end  of 
each  sample  period. 

[4]  The  stabilized  pre-test  weight  and 
post-test  weight  of  each  particulate 
sample  filter. 

(5)  The  temperature  and  humidity  of 
the  ambient  air  in  which  the  particulate 
filters  were  stabilized. 

«  #  *  •  * 

31.  Section  86.608  is  amended  by 
revising  paragraph  (a)  to  read  as 
follows: 


§  86.606  Test  procedures. 

(a)  The  prescribed  test  procedures  are 
contained  in  Subpart  B  of  this  Part  86. 
For  purposes  of  Elective  Enforcement 
Audit  testing,  the  manufacturer  shall  not 
perform  any  of  the  test  procedures  in 
Subpart  B  of  this  part  relating  to 
evaporative  emission  testing,  except  as 
specified  in  paragraph  (aX2)  of  this 
section. 

(1)  The  Administrator  may,  on  the 
basis  of  a  written  application  by  a 
manufacturer,  prescribe  test  procedures 
other  than  those  in  Subpart  B  of  this  part 
for  any  motor  vehicle  which  he 
determines  is  not  susceptible  to 
satisfactory  testing  using  the  procedures 
in  Subpart  B  of  this  part 

(2)  The  following  exceptions  to  the 
test  procedures  in  Subpart  B  of  this  part 
are  applicable  to  Selective  Enforcement 
Audit  testing: 

(i)  The  manufacturer  may  use  gasoline 
test  fuel  meeting  the  specifications  of 
paragraph  §  86.113(a)  for  mileage 
accumulation.  Otherwise,  the 
manufacturer  may  use  fuels  other  than 
those  specified  in  this  section  only  with 
advance  approval  of  the  Administrator. 

(ii)  The  manufacturer  may  measure 
the  temperature  of  the  test  fuel  at  other 
than  the  approximate  mid-volume  of  the 
fuel  tank,  as  specified  in  paragraph 

§  86.131(a),  and  may  drain  the  test  fuel 
from  other  than  the  lowest  point  of  the 
tank,  as  spemfied  in  paragraph 
§  86.131(b).  with  the  advance  approval 
of  the  Administrator. 

(iii)  The  manufacturer  may  perfmm 
additional  preconditioning  on  SEA  test 
vehicles  other  than  the  preconditioning 
specified  in  §  86.132  only  if  the 
additional  preconditioning  had  been 
performed  on  certification  test  vehicles 
of  the  same  configuration. 

(iv)  The  manufacturer  shall  perform 
the  heat  build  procedure  11  to  34  hours 
following  vehide  preconditioning  rather 
than  according  to  the  time  period 
specified  in  paragraph  §  86.133(a).  All 
references  in  §  86.133  to  an  evaporative 
emission  enclosure  (SHED)  and 
analyzing  for  HC  during  the  heat  build 
can  be  ignored. 

(v)  The  manufacturer  may  substitute 
slave  tires  for  the  drive  wheel  tires  on 
the  vehicle  as  specified  in  p£U'agraph 

§  86.135(e):  Provided,  That  the  slave 
tires  are  the  same  size. 

(vi)  The  cold  start  exhaust  emission 
test  described  in  §  86.137  shall  follow 
the  heat  build  procedure  described  in 
§  86.133  by  not  more  than  one  hour. 

(vii)  In  performing  exhaust  sample 
analysis  under  $  86.140. 

(A)  When  testing  diesel  vehicles,  the 
manufacturer  shall  allow  a  minimum  of 
^  20  minutes  warm-up  for  the  HC 
analyzer,  and  a  minimum  of  2  hours 


warm-up  for  the  CO,  COt  and  NO, 
analyzers.  (Power  is  normally  left  on 
infrared  and  chemiluminescent 
analyzers.  When  not  in  use,  the  chopper 
motors  of  the  infrared  analyzers  are 
turned  off  and  the  phototube  high 
voltage  supply  to  the  chemiluminescent 
analyzers  is  placed  in  the  standby 
position.) 

(B)  The  manufacturer  shall  exercise 
care  to  prevent  moisture  from 
condensing  in  the  sample  collection 
bags. 

(viii)  The  manufacturer  need  not 
comply  with  $  86.142,  since  the  records 
required  therein  are  provided  under 
other  provisions  of  Subpart  G  of  this 
part. 

(ix)  In  addition  to  the  requirements  of 
Subpart  B  of  this  part,  the  manufacturer 
shall  prepare  gasoline-fueled  vehicles  as 
follows  prior  to  exhaust  emission 
testing: 

(A)  The  manufacturer  shall  inspect  the 
fuel  system  to  insure  the  absence  of  any 
leaks  of  liquid  or  vapor  to  the 
atmosphere  by  applying  a  pressure  of 
14.5±0.5  inches  of  water  to  the  fuel 
system,  allowing  the  pressure  to 
stabilize,  and  isolating  the  fuel  system 
from  the  pressure  source.  Following 
isolation  of  the  fuel  system,  pressure 
must  not  drop  more  than  2.0  inches  of 
water  in  5  minutes.  If  required,  the 
manufacturer  shall  perform  corrective 
action  in  accordance  with  paragraph 

§  86.608(d]  and  report  this  action  in 
accordance  with  paragraph  §  86.609(d). 

(B)  When  performing  this  pressure 
check,  the  manufacturer  shall  exercise 
care  to  neither  purge  nor  load  the 
evaporative  emission  control  system. 

(C)  Hie  manufacturer  shall  not  modify 
the  test  vehicle’s  evaporative  emission 
control  system  by  component  addition, 
deletion,  or  substitution,  except  to 
comply  with  paragraph  (a)(2)(ii)  of  this 
section  if  approved  in  advance  by  the 
Administrator. 

*  *  *  «  « 

32.  Section  86.609  is  amended  by 
revising  paragraph  (a)  to  read  as 
follows: 

§  86.609  Calculation  and  reporting  of  teat 
results. 

(a)  Initial  test  results  are  calculated 
following  the  Federal  Test  Procedure 
specified  in  paragraph  (a)  of  §  86.608. 
Round  the  initial  test  results  in 
accordance  with  ASTM  E29-67  to  the 
number  of  places  to  the  right  of  the 
decimal  point  indicated  by  expressing 
the  appropriate  emission  standard  to 
three  significant  figures. 

*  *  «  *  • 

33.  Section  86.610  is  amended  by 
revising  paragraph  (a)  to  read  as 
follows: 
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S  86.610  Acceptance  and  rejection  of 
batches. 

(a)  A  failed  vehicle  is  one  whose  final 
deteriorated  test  results,  for  one  or  more 
of  the  regulated  exhaust  pollutants, 
when  compared  to  the  applicable 
emission  standard  for  that  pollutant, 
exceeds  that  standard. 

***** 

34.  Section  86.611  is  amended  by 
revising  paragraph  (c)  to  read  as 
follows: 

§66.611  Acceptance  and  rejection  of 
batch  sequence. 

***** 

(c)  If  the  batch  sequence  is  accepted 
for  all  regulated  pollutants,  the 
manufacturer  will  not  be  required  to 
perform  any  additional  testing  of 
vehicles  from  subsequent  batches 
pursuant  to  the  initiating  test  order. 

Appendices  IX  and  X  [Amended] 

35.  The  following  note(s)  is  added  to 
Appendix  IX  and  X  respectively,  to 
appear  just  after  the  captions  for 
Appendices  IX  and  X.  The  notes  read  as 
follows: 

Note. — ^Appendix  IX  to  Part  86  does  not 
apply  to  the  1980  model  year  and  subsequent 
model  years. 

Note. — ^Appendix  X  to  Part  86  does  not 

apply  to  the  1980  model  year  and  subsequent  ( 

model  years. 

(Secs.  202,  206,  206,  301(a)  of  the  Clean  Air 
Act  as  amended  (42  U.S.C.  7521, 7525, 7542, 

7601(a))  >, 
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